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PREPACE 


Division of the Admiralty to write Geographical Handbooks 

on various parts of the world. The purpose of these handbooks 
was to supply, by scientific research and skilled arrangement, material 
for the discussion of naval, military, and political problems, as 
distinct from the examination of the problems themselves. Many 
distinguished collaborators assisted in their production, and by the 
end of 1918 upwards of fifty volumes had been produced in Hand- 
book and Manual form, as well as numerous short-term geographical 
reports. he demand for these books increased rapidly with each 
_ new issue, and they acquired a high reputation for accuracy and 
impartiality. They are now to be found in Service Establishments 
and Embassies throughout the world, and in the early years after the 
last war were much used by the League of Nations. 

The old Handbooks have been extensively used in the present war, 
and experience has disclosed both their value and their limitations. 
On the one hand they have proved, beyond all question, how greatly 
the work of the fighting services and of Government Departments is 
facilitated if countries of strategic or political importance are covered 
by handbooks which deal, in a convenient and easily digested form, 
with their geography, ethnology, administration, and resources. On 
the other hand, it has become apparent that something more is 
heeded to meet present-day requirements. The old series does not 
cover many of the countries closely affected by the present war (e.g. 
Germany, France, Poland, Spain, Portugal, to name only a few); its _ 
books are somewhat uneven in quality, and they are inadequately 
equipped with maps, diagrams, and photographic illustrations. 

The present series of Handbooks, while owing its inspiration 
largely to the former series, is in no sense an attempt to revise or re- 
edit that series. It is an entirely new set of books, produced in the 
Naval Intelligence Division by trained geographers drawn largely 
from the Universities, and working at sub-centres established at 
Oxford and Cambridge. The books follow, in general, a uniform 
‘Scheme, though minor modifications will be found in particular 
Cases; and they are illustrated by numerous maps and photographs. 

The purpose of the books is primarily naval. They are designed 
first to provide, for the use of Commanding Officers, information in a 


I 1915 aGeographical Section was formed in the Naval Intelligence 
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comprehensive and convenient form about countries which they may 
be called upon to visit, not only in war but in peace-time; secondly 
to maintain the high standard of education in the Navy and, by 
supplying officers with material for lectures to naval personnel ashor 
and afloat, to ensure for all ranks that visits to a new country shall be 
both interesting and profitable. 

Their contents are, however, by no means confined to matters o: 
purely naval interest. For many purposes (e.g. history, administra 
tion, resources, communications, etc.) countries must necessarily be 
treated as a whole, and no attempt is made to limit their treatmen 
exclusively to coastal zones. It is hoped therefore that the Army, th« 
Royal Air Force, and other Government Departments (many 0: 
whom have given great assistance in the production of the series) wil 
find these Handbooks even more valuable than their predecessor: 
proved to be both during and after the last war. 


J. H. GODFREY 
Director of Naval Intelligence 


1942 


The foregoing preface has appeared from the beginning of this 
series of Geographical Handbooks. It describes so effectively theit 
origin and purpose that I have decided to retain it in its original 
form. 

This volume has been prepared for the Naval Intelligence Division 
at the Cambridge sub-centre (General Editor, Dr H. C. Darby). 
It has been mainly written by Dr Alice Garnett, with contributions 
from Miss L. R. Latham and Dr W. B. Turrill. ‘The block diagrams 
have been constructed by Mrs Gwen Raverat; other maps and 
diagrams have been drawn by Mr D. J. Bennett, Mr A. O. Cole, 
Miss K. S. A. Froggatt and Mrs Marion Plant. The volume has 
been edited by Mr I. L. Foster. — 

E. G. N. RUSHBROOKE 
Director of Naval Intelligence 
October 1944 
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Chapter I 
GEOLOGY AND PHYSICAL FEATURES 


General Features: Geological Structure: River Systems: Present-Day Lakes: 
Regional Divisions: Bibliographical Note 


GENERAL FEATURES 


Jugoslavia lies between latitudes 41° and 47° N. and between 
longitudes 14° and 23° E. It includes an area of 95,571 sq. miles, 
compact in form except at the coasts, where it is frayed into an 
intricate pattern of promontories and islands. ‘The total land frontier 
in 1939 measured 1,696 miles, along which the state faced no less 
than seven other European countries. 

For its size, Jugoslavia is a land of many physical contrasts; the 
relief ranges from low-lying coastal promontories and extensive 
inland plains to alpine summits that reach a maximum elevation in 
Triglav (Slovenia) of 9,393 ft. The state, as constituted in 1918, 
includes two quite different types of country. One is the vast level 
basin of the middle Danube, surrounded by mountain chains that 
stretch from the Alps to the Carpathians. ‘The other is the complex 
mountain country of the Balkan peninsula. Jugoslavia thus has a 
dual character—‘ Central European’ versus ‘ Balkan’, or ‘Continental’ 
versus ‘Peninsular’; this contrast makes an obvious division of the 
state into two major physical units (Fig. 1). 


(1) The Balkan Region 


About three-quarters of the state lies within the Balkan peninsula 
—i.e. south of the Sava and Danube rivers. Viewed as a whole, this 
Balkan country is essentially mountainous and the features locally 
are extremely rugged; the word ‘balkan’ in ‘Turkish in fact signifies 
‘a chain of mountains’. The ‘backbone’ of the Balkans follows the 
western mountain belt which extends through Jugoslavia, from 
Slovenia in the north-west to the land adjacent to the Albanian and 
Greek frontiers in the south-west. This backbone, in places exceeding 
heights of 8,000 ft., lies so far west that at some points it overlooks 
the Adriatic Sea, to which it descends very abruptly. Thus, though 
‘possessing an Adriatic seaboard, Jugoslavia turns away from the 

G H (Jugoslavia—l) I 
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Mediterranean Sea and makes contact with it from the interior only 
by difficult mountain routes. On the other hand, the general descent 
of the land from the divide towards the north-east is more gradual 
and, in the north, the valleys open towards the Danube basin across 
Ly 
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Fig. 1. The major relief features of south-eastern Europe 


a belt of comparatively low hill-country, which grades finally into 
the open plain of Hungary. 

Despite its rugged character, the mountain belt as a whole includes 
numerous isolated basins, both large and small, whose fertile 
mountain-girt plains have altogether quite a considerable area and 
also a great importance. 


(2) The Danube Region 


North of the Sava and Danube rivers, the land is mostly quite 
low in altitude (less than 350 ft.), and over extensive areas it is often 
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monotonously flat, forming part of the drainage areas of the Danube, 
Drava, Sava, and Tisa rivers. Between the flood plains of the Drava 
and Sava rivers, the land merges into a clearly defined divide of 
hilly country that increases in elevation westward. Near Zagreb, 
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Fig. 2. The major structural.units of south-eastern Europe 


Based on various sources, especially Y. Chataigneau and J. Sion, Italie: Pays 
Balkaniques, Fig. 91, p. 398 (Paris, 1934), which is vol. vil, part 2, of Géographie 
Universelle, edited by P. Vidal de la Blache and L. Geallois. 


this divide rises to heights exceeding 3,000 ft. and beyond this it 
grades into the lofty sub-alpine and alpine relief of Slovenia. 


GEOLOGICAL STRUCTURE 


Striking though the differences are between the high-lying Balkan 
area and the low-lying Danube plains, the characteristics of both 
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were produced by the same sequence of geological events and these 
can most conveniently be considered under three headings: 


(i) Alpine earth movements (early Tertiary) 
(ii) Late Tertiary earth movements 
(iii) Quaternary and Recent earth sculpture. 


(i) Alpine earth movements (early Tertiary) 


As in most parts of .Central and Southern Europe, the general 
structure and relief of the Balkan peninsula were determined by a 
series of great earth movements of mountain building that took place 
in Tertiary times. These movements led to the raising, arching, 
and fracturing of a block of ancient crystalline rocks—the so-called 
‘Rodopi Massif’—in the south-east. Against this, on either hand, 
great thicknesses of sedimentary rocks were intensely folded and 
crushed to form belts of Tertiary fold mountains to both the west 
and east. At the same period, within the circuit of the Carpathians, 
the broad Hungarian basin was depressed. ‘These make the three 
main structural units of the country (Fig. 2). 

(a) The Rodopit Massif. ‘This ancient crystalline block forms the 
structural nucleus of the whole Balkan peninsula against which the 
more recently formed sedimentary rocks were intensely folded. Only 
a segment of the block is exposed within Jugoslavia—in the south- 
eastern part of the state. The rocks in some places consist of types 
known as granites and serpentines, together with other tough igneous 
rocks formed deep within the earth’s crust. Many of the rocks have 
undergone so great a degree of chemical change through pressure 
and heat that they have become altered by re-crystallization into 
‘Metamorphic’ (i.e. changed) rocks, such as gneisses and schists. 

(b) Alpine Folding. West of the Rodopi block, from Slovenia to 
Western Macedonia, there lies a broad zone of ‘fold mountains’ 
raised during ‘Tertiary times (Fig. 2). 

(i) In the north, where they form part of the Eastern Alps, the 
trend of the structure and of the relief features is mainly from west 
to east. (ii) In the centre, behind the Adriatic coast, where the fold 
mountains are generally known as the Dinaric mountain system (or, 
sometimes, the Illyrian Mountains), trend lines run from north-west 
to south-east. (iii) In the south, Jugoslavia includes a small part 
of the Pindhos Mountains, which run from north to south, and 
which continue beyond Jugoslavia, through the peninsulas of 
southern Greece. 
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The ‘Alpine’ and ‘Dinaric’ trends meet south of Ljubljana, and 
the ‘Dinaric’ and ‘Pindhos’ trends merge in the rather confused 
mountain country bordering the Albanian frontier, south of the 
Prokletije (N. Albanian Mts.) and the Sar Planina. The continuity 
of the trend lines is most pronounced in the Dinaric sector. Here its 
influence on the relief can be traced in (a) the direction of the 
Dalmatian coast and of most of the large and small island groups 
offshore; (b) the orientation of many of the mountain ranges in the 
western Dinaric region; (c) the orientation of most of the enclosed 
basins which are set within the western highland; (d) the direction 
of the parallel valleys and the trellis-like pattern of some of the rivers, 
as seen, for example, in the parallel courses of the upper valleys of 
the Bosna, the Neretva, and the Drina. 


Table of main geological divisions 





Quaternary Recent 
Pleistocene 





Tertiary Pliocene 
Miocene 
Oligocene 
Eocene 








| Mesozoic or Cretaceous 
Secondary | ent 
riassic 








Palaeozoic or Permian 
Primary Carboniferous 
| Devonian 
Silurian 
Ordovician 
Cambrian 











Pre-Cambrian 








Fundamentally, all of these fold mountains consist of rather 
similar overfolded Mesozoic and ‘Tertiary sedimentary rocks that 
were crumpled, fractured, and contorted mainly during Tertiary 
times. The direction and intensity of the thrust movements varied 
from place to place. In the ‘Dinaric’ region the thrusting of the rock 

Masses was directed mainly towards the south-west, and so great 
_ were the forces causing this movement that, in some regions, older 
rocks were actually driven forward over younger rocks. 

The ‘Alpine’ sector in the north-west was raised to greatest heights 
and here the erosion has been most heavy. As a result, the top 
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Fig. 4. Generalized geological features of Jugoslavia: western section 
Based mainly on 1: 1,000,000, Geoloska Karta Kraljevine Fugoslavije, by K. V. 
Petkovié (Beograd, 1931). 

Note: 'The rocks marked as ‘ancient crystalline’ are in some areas of uncertain 
age, but, generally speaking, they are pre-Cambrian. 
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covering of folded rocks has been largely removed, and the crystalline 
rocks in the core of the folded chains are exposed over considerable 
areas. 

In the ‘Dinaric’ region, the folded system attained its greatest 
width and here the various sedimentary rocks that make up the folds 
are still present as the predominant surface material. ‘he western half 
of the Dinaric system differs, however, from the eastern half in one 
important respect, for the west consists almost entirely of limestones 
which are remarkably pure and of very great thickness. As a result, 
the land-forms and barren scenery peculiar to limestone country, 
and known as ‘karst’ (see pp. 46-51, and Fig. 6) are here developed 
to a degree unrivalled in any other part of the world. 

The eastern part of the Dinaric folded region—i.e. the land 
between the karst and the Rodopi Massif—is composed of rocks that 
are much more varied. Limestones still occur, but now amongst 
sandstones and shales, together with crystalline rocks such as schists, 
serpentines and occasional volcanic rocks. On these more impervious 
rocks, surface drainage is plentiful, and numerous river valleys 
deeply dissect the well-forested slopes. The scenery thus stands in 
marked contrast with that on the barren dry karst to the west, though 
the general trend of the relief features is similarly from north-west 
to south-east. In places, the folded Mesozoic rocks have been eroded 
away to expose the underlying Palaeozoic rocks over considerable 
areas (Figs. 4 and 5). 

While the sedimentary rocks of the “Dinaric’ region were being 
overfolded against the western flanks of the Rodopi crystalline block, 
the great arc of the Carpathian mountain system was also similarly 
being formed to the north. Only a small part of this structural 
feature lies within the frontier of Jugoslavia, namely in the mountain 
country between the Morava valley and the Timok valley, southward 
about as far as Leskovac. These folded mountains continue into 
Bulgaria as the Stara Planina. Much erosion has occurred, and the 
surface to-day reveals rocks of all types—crystalline, metamorphic, 
volcanic and sedimentary. 

(c) The Hungarian Basin. In some places, the ‘Tertiary stresses 
produced folding and uplift, but in other places they resulted in 
faulting and subsidence. The great Hungarian basin is an area in 
which subsidence occurred on a considerable scale. The structure 
of the basin is largely concealed by great thicknesses of sediments 
of ‘Tertiary and more recent age, but it may be surmised that some 
of the Balkan and Alpine structural features probably exist at no 
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very great depths, buried beneath the present surface, for ‘islands’ 
of crystalline rocks showing close affinities with similar rocks in parts 
of Serbia, on the one hand, and in Slovenia on the other, protrude 
here and there through the younger rock formations that form the 
hilly divide between the Drava and Sava valleys (Figs. 4 and 5). 
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Fig. 6. The distribution of limestones and of regions with karst scenery in 
Jugoslavia 


Based on 1 : 1,200,000 Carte géomorphologique générale de Yougoslavie, by P. S. 
Jovanovic (Belgrade, 1933), which is No. 3 of the Collection de Cartes de la Société 
de Géographie de Beograd. 


After the first violent phases of early Tertiary folding, there 
followed, mainly in mid-Tertiary times, a phase when comparatively 
little earth movement took place. Vast inland Tertiary seas of varying 
extent expanded over much of the land adjacent to them. That in 
the north is known, generally, as the ‘Pontic-Pannonian’ sea and 
that from the south as the ‘Aegean Sea’ or ‘Lake’; the area which 
‘these two seas affected was altogether very considerable (Fig. 7). 
A third sea covered part of what is now Dalmatia, as it expanded 
over the margins of the Adriatic basin. The northern and southern 
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seas may have united for a very short period in the heart of the 
Balkan peninsula (Figs. 7 and 37). 

The regions covered by these seas and lakes were partly infilled 
with sediments which, when consolidated, formed the sedimentary 
rocks, notably clays, sandstones and marls, that are fairly easily 
disintegrated and are often known as ‘Flysch’. Because of the extent 
of the Tertiary seas these rocks have an unexpectedly wide distribu- 
tion, even in the heart of the peninsula, where they often make the 
only areas of fertile soil, On the other hand, the surfaces which 
stood above the level of these seas were worn down, chiefly by river 
erosion. The slow abrasive and levelling action of the rivers in time 
produced widespread surfaces of very subdued relief (peneplains). 
Some of these subdued erosion surfaces can be identified in the 
mountain country, where they now form broad, ‘bevelled’ plain- 
like features, that, because of subsequent events of earth history, 
now lie high above sea level. 


(ii) Late Tertiary earth movements 


During Pliocene times—i.e. towards the end of the Tertiary 
period—there came another period of violent earth disturbances 
which affected the whole Balkan peninsula, and which was accom- 
panied locally by volcanic action. While the Aegean, the Adriatic 
and the Black Sea basins sank, the Balkan land area, set between 
them, was again raised, tilted, and so fractured that some areas were 
elevated and others depressed. Largely as a result of these move- 
ments, the Tertiary seas receded, and in the larger valleys, notably, 
for example, in that of the Morava, flights of terraces were cut in 
the sides of the valley. ‘These mark the rhythmic stages in the retreat 
of the seas, forming, as it were, a geological measuring-gauge of the 
recession. At least seven such terraces have been identified, for 
instance, around the margins of the former ‘Pannonian Sea’ near 
the site of Belgrade. Other terraces frequently occur at the sides of 
the many isolated basins in the Balkan peninsula. 

As a result of the earth movements accompanying these changes, 
the vast peneplains bevelled during earlier ‘Tertiary times were 
elevated and fractured, and these now appear as both low and high 
plateaux. In some places, the level surfaces of such plateaux partly 
betray the origin of the features, and this is especially true in the 
‘Dinaric’ region to the west. In many cases, however, no extensive 
plateau surfaces now remain. The relief, instead, presents rather a 
chaos of ridges and flattened crests. Nevertheless, these still show - 
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something of their origin in the comparatively uniform summit levels 
which they maintain, occasionally rising into dome-shaped crests but 
only more rarely into really sharp peaks. The long, flattened crests 


Maximum extent of Tertiary seas 


100 
Miles 





Fig. 7. The approximate maximum extent of the ‘Pontic-Pannonian’ and 
‘Aegean’ seas of Tertiary times 


Based on 1 : 1,200,000, Carte géomorphologique générale de Yougoslavie, by P. S. 
_ Jovanovié (Belgrade, 1933), which is No. 3 of the Collection de Cartes de la Société 
de GSéographie de Beograd. 

Note: This map shows approximately the maximum area within Jugoslavia that 
was covered—not necessarily contemporaneously—by the seas that expanded from 
the Danube basin and from the direction of the present Aegean Sea over the 
adjacent Balkan lands during Tertiary times. These two seas may have united by 
way of broad cols and passes located between the present headstreams of the 
Morava and Vardar river systems (in this connexion, compare Fig. 37). This view 
is, however, debated by many specialists outside Jugoslavia (notably by the German 
geomorphologist, N. Krebs), who consider that the maximum development of each 
_ sea was not necessarily contemporaneous, so that the two seas may never have 
actually united. 


are often named by the Slav word planine, while sharp abrupt hill- 
crests and peaks, generally forested, are named gore (singular, gora). 
In the ‘Dinaric’ region the planine (singular, planina) tend to follow 

the geological grain of the country, and form ridges running from 
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north-west to south-east. Within the Rodopi region, however, where 
the rock types are varied and the structure is less coherent, the 
mountain ribs have no clear orographic direction, and not only do 
the ridges and summits form a chaotic pattern of crests and domes, 
but the trend of the water-parting between different drainage systems 
is often sinuous and difficult to follow. 

Very frequently, either between narrow planina ridges or sunk 
within broader plateau surfaces, there occurs a typical feature of 
Balkan relief which is, in a special way, related to the peculiar 
structural and physical history of the region. This is the pole (plural, 
polja), a name applied widely to both large and small basins, many 
_ of which are trough-shaped. Some polja are only a mile or so in 
length, while one of the largest—the Livanjsko—is no less than 
40 miles long. The origin of many of these basins is debateable, and 
no single explanation can be given for all of them, but it is clear that 
earth movements, together with erosion, have been responsible for 
their development. As many of these basins were occupied by lakes, 
through a part if not all of the period of their formation, it often 
happens that the basin-floors are covered with fertile alluvial soils. 
Polja occur in all parts of the Balkan region, within both the Dinaric 
karst region and in the heart of the crystalline Rodopi block country. 
Where such basins provide the only cultivable surfaces, the polje has 
an added importance, and indeed the word itself means ‘cultivated 
field’. This is especially true of parts of the karst region. Here, 
the floors of most of the polja, sometimes well watered and generally 
cultivated, present vivid contrasts to the steep, white limestone scarps 
that rise often as precipitous enclosing walls. In some cases, the 
polja of the western Dinaric region are filled for months with standing 
water, forming temporary seasonal lakes whose waters are derived 
from adjacent underground sources. In the Rodopi region and in 
the adjacent eastern Dinaric system, normal surface drainage exists; 
here, therefore, the polja are not completely enclosed, but find outlets 
by way of the gorges that link the basins together, so that widely 
flooded polja surfaces are less common. 


(iii) Quaternary and Recent earth sculpture 


The brief geological time-period known as Pleistocene followed 
the Tertiary period, and was associated especially in Europe with 
the fluctuating climatic conditions of the ‘Great Ice Age’, the close 
of which reaches, geologically speaking, almost to the conditions of 
the present time. In spite of the widespread occurrence of glaciers 
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and ice-sheets in continental Europe to the north, comparatively 
few parts of Jugoslavia were directly affected by glaciation (Fig. 8). 
The chief area, as might be expected, was in north-west Slovenia, 
where the mountains are lofty and the precipitation is heaviest. The 
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Fig. 8.. The maximum extent and distribution of glaciation in Jugoslavia 
during Quaternary times 
Based on information in various specialist papers published in Jugoslav scientific 
journals. 
Note: Evidence for the occurrence of traces of glaciation in the Jastrebac and 
Kopaonik Mts. is debatable. 
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scenery of the alpine valleys and mountains (e.g. around ‘Triglav) 
differs from that of almost all other parts of the state, for it bears 
witness everywhere to the fact that the valleys must have been filled 
_ by large glaciers, and it resembles that of the more rugged and more 
lofty Italian and Austrian ‘alpine’ country immediately to the west. 
In the Dinaric and Rodopi regions, only small local glaciers were 
developed, and then only on the higher ranges as at Durmitor, 
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Komovi, Prokletije, Mokra Pl. and Sar Pl., and in a few other 
similar localities. The moraines left by these local glaciers are frag- 
mentary and occur only at high altitudes (e.g. at 6,500-7,250 ft. on 
the Sar Pl., and at 3,000-6,500 ft. on the Prokletije). Within the 
Balkan peninsula, therefore, the sharply faceted slopes and angular 
crests characteristic of surfaces moulded by ice and frost action occur 
only locally. 7 

Localized though the direct effects of ice action may be, the 
indirect effects of the cold climates were felt in other ways. For 
example, a large part of the Hungarian plain is covered by loess, 
formed from a finely powdered yellow deposit. The soils that have 
developed on it are of great importance because of their remarkable 
fertility, and the landscape where it occurs is one of distinctive flat 
dry terraces, edged with bluffs and low cliffs (see pp. 35-42). Loess 
here, as elsewhere in Europe, represents an accumulation of ex- 
tremely fine wind-transported dusts fixed by vegetation, and formed 
mainly during the cold dry steppe-like climates that characterized 
some phases of the Pleistocene Ice Age. 

The present coastal features of the Adriatic Sea are also a develop- 
ment only of Recent times, geologically speaking. This island-fringed 
littoral is part of a shore-line of submergence, where the folded, 
faulted and eroded fringes of the western mountain belt have been 
partially drowned by a ‘recent’ rise of sea level. The chains of 
islands represent the summits of Dinaric mountains separated from 
the mainland probably within the last million years of time (Quater- 
nary). That the submergence may be still continuing is shown by 
the fact that in some places along the coasts, traces of early human 
settlement, and even of Roman antiquities, are now found at a depth 
of between three and six feet below sea level. This gives a fair 
indication of the amount of the fluctuations of sea level within the 
last 2,000 years of ‘historical’ time. 


RIVER SYSTEMS 


The rivers of Jugoslavia are related to three directions of drainage, 
namely (i) the Black Sea; (ii) the Adriatic Sea; (iii) the Aegean Sea 
(Fig. 9). Near the Albanian frontier, the mountains form a triple 
water-parting to all three directions; here, the headstreams of the 
Drina and of the Ibar (ultimately tributary to the Sava and so to 
the Danube) rise not far distant from the headstreams of the Albanian ~ 
Drin and the Moraéa (flowing to the Adriatic), and of the Vardar 
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(flowing to the Aegean). Of the total surface area of the state, about 
70% is concerned with drainage (by way of the Danube) to the Black 
Sea, 20% with drainage to the Adriatic and 10% with drainage to 
the Aegean. 


(i) Black Sea Drainage 


Only a comparatively small section of the Danube river itself 
actually flows within the frontiers of Jugoslavia, but within this 
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Fig. 9. The main water-partings in Jugoslavia and adjacent 
parts of the Balkan peninsula 


section, tributaries converge from almost all directions; for example, 
_the southward flowing Tisa drains from the Carpathians, the east- 
ward flowing Sava and Drava drain from the Alps, while the Sava 
itself brings the drainage of a series of northward flowing rivers that 
dissect the Balkan peninsula. The Balkan tributaries have greater 
length the more easterly their position: the Una, 130 miles; the 
_Vrbas, 152 miles; the Bosna, 170 miles; the Drina, 286 miles; the 
Morava, 318 miles. They dissect the heart of the mountain country, 
and, though their general direction is northward, four of them, 
namely those tributary to the Sava—the Una, Vrbas, Bosna and 
Drina—show in their headstream sections, if not elsewhere, the 
strong influence of the Dinaric structure, for their upper courses 
run in parallel valleys alined from south-east to north-west (Fig. 10). 





pe ee 


Fig. 10. The hydrography of Jugoslavia (western and eastern sections) 
Based on 1: 1,000,000, G.S.G.S. Series 2758, Sheets L33 and 34, and K33 and 
34 (1941). 
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The Morava and Timok (to west and east respectively of the Car- 
pathian mountain system) flow directly into the Danube and not 
into the Sava. The Danube itself is essentially an international 
waterway, shared only in small part by Jugoslavia, but amongst the 
many tributaries confluent with it within Jugoslavia, only the Sava 
(584 miles) and the Morava (318 miles) can rank wholly as Jugoslav 
rivers, the former especially so, rising as it does at the north-west 
frontier and joining the Danube at Belgrade. 

It will be seen from Fig. 10 that very little surface drainage occurs 
on the Backa and Banat lowlands, apart from the courses of the few 
large main rivers—the Drava, the Danube, and the Tisa. This is a 
feature typical of loess country, because loess is a very porous material, 
normally unfavourable to the development of widespread surface 
drainage. 


(ii) Adriatic Drainage 

Fig. 10 shows that there is a remarkable sparsity of drainage cver 
the karst region, behind the Adriatic coast. This sparsity, together 
with the abnormal, disintegrated character of such drainage as exists, 
is primarily due to the occurrence of massive limestones and the 
development of the karst landforms, which, in spite of the heavy 
rainfall, cause almost all water to circulate underground. In addition, 
the descent from the Dinaric mountain system to the Adriatic coast 
is almost everywhere so abrupt that the few rivers that do exist 
occupy short, steeply-graded valleys. The limited occurrence and 
special characteristics of the rivers in these regions tend to emphasize 
the physical isolation of the coastlands from the interior, and to 
exaggerate the influence of the Dinaric relief, which in any case makes 
of the region a barrier zone. Only one river, the Neretva (142 miles), 
breaks right through from the interior ranges to the sea in the whole 
length ot the coast, and even the Neretva valley offers no easy 
routeway inland, for the river is often restricted to a mere defile. 
Three other very small and quite unimportant rivers cross a part of 
the karst belt farther north. ‘These are the Zrmanja (49 miles), the 
Krka (46 miles) and the Cetina (66 miles). Apart from these rivers, 
surface drainage over a considerable area is conspicuous either by its 
absence or by the unexpected manner in which it appears inter- 
mittently for short stretches, sometimes on the floors of polja, and 
sometimes in deep valleys, and welling out in powerful springs from 
underground sources. 





Plate 1. The Julian Alps in winter 


‘This view, taken east of Lake Bohini, shows an open U-shaped valley typical of 
country that has been glaciated. 








Plate 2. The Karavanke Alps 
This range forms the Jugoslav-Austrian frontier country. 





Plate 3. Konjscica Alp 


The view shows the glaciated head of a valley forming Konjsci¢a Alp (4,720 ft.) 
in the Julian Alps. 





Plate 4. Lake Bled, Slovenia. 
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(iii) Aegean Drainage 

In contrast to the Adriatic region, the amount of surface drainage 
to the Aegean Sea is quite considerable, though it is concerned with 
a smaller total surface area. The most prominent Aegean river is 
the Vardar, which, from its source to the Jugoslav frontier, has a 
length of 117 miles. The Vardar has many tributaries, most of which 
are quite long rivers: the Lepenac (44 miles), the Treska (81 miles), 
the Pcinja (78 miles), the Bregalnica (131 miles) and the Crna 
(142 miles). 

The course of the Vardar itself is related to an important and 
very marked broad zone of intensely fractured country that follows. 
the western edges of the Rodopi block, northward as far as the 
Sitnica-Ibar region (Kosovo). Within this broad fractured zone there 
are many large faulted basins that, towards the close of Tertiary 
times, were occupied by lakes. ‘The Vardar valley, in a striking way, 
- consists of broad high plains alternating with deep and often tortuous 
gorges. The broad plains mark the sites of these former lakes, some 
of which have only very recently been drained, and still have marshy 
surfaces. ‘The narrow defiles mark clefts cut through the intervening 
mountains by the rivers which drained from one lake-basin to another. 
Small-scale maps are inevitably much generalized, and on these the 
appearance of the Vardar valley often suggests the existence of a 
continuous routeway, but parts of the river-valley actually afford as 
much hindrance as help to communications. 

Apart from the gorges and basins, there is another striking abnor- 
_mality in the curious ‘fish-hook’ bends which some of the tributaries 
follow; they bend back on their course sometimes through 180° 
before joining the main river. This often indicates that ‘river 
capture’ has occurred: i.e. that one river has cut back and diverted 
into its own basin some part of the drainage of a neighbouring 
river system. This is a feature common to the drainage of many 
mountainous regions. 

It appears as if further changes in the directions of drainage are 
still taking place, as between the rivers flowing to the Danube and 
those flowing to the Aegean, for it is a curious characteristic of the 
water-parting between the Morava and Vardar headstreams that it 
tends to cross swampy pojja flats rather than to follow mountain 
crests. The most generally cited example of this is in Kosovo pole, 
which is drained by streams leading both to the Ibar and to the 
Vardar (Figs. 40 and 42). 

Because of the sharp, angular change of direction which rivers 
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make at the ‘elbow of capture’, and also because of the narrowness 
of the defiles which the rivers follow below this point, it often happens 
that, after making use of the basins, the roads leave the valley, finding 
it easier to continue by way of the plateaux, into the next basin, 
rather than to negotiate the river-gorges. Indeed, it has been the 
gorges, and not the mountains, that historically have presented the 
greatest physical barriers to communications along these main routes. 


PRESENT-DAY LAKES 


Present-day lakes in Jugoslavia are of four types: 


(i) In the regions covered by ice in Pleistocene times basins were 
in some cases blocked by glacial moraines, and in other cases exca- 
vated by ice erosion. Two of the best-known amongst Jugoslav lakes 
occupy small hollows formed in this way—viz., Lake Bohinj (Bohinj- 
sko Jezero, 1°7 sq. miles) and Lake Bled (Bledsko Jezero, 5:4 sq. 
miles). Both are situated in the ‘alpine’ country of Slovenia. 

(ii) In the south-west, by the Albanian and Greek frontiers, lie 
Lake Ohrid (134 sq. miles) and Lake Prespa (112 sq. miles). Lake 
Dojran (16 sq. miles) in the south-east is also crossed by the Greek 
frontier. ‘These lakes occupy basins primarily due to faulting, with 
the fault lines trending from north to south. Lakes Ohrid and 
Prespa, even in Tertiary times, seem always to have maintained a 
separate existence (Fig. 7). 

(iii) In the limestone region of the karst there are many lakes that 
exist only seasonally, on the floors of the polja, where these basins 
are flooded for varying periods of the year. The only two polja that 
remain perennially flooded are Lakes Skadar (Scutari) and Vrana. 
Lake Skadar (146 sq. miles) is the largest lake in the Balkan peninsula, 
and its maximum depth is 144 ft. Lake Vrana (11 sq. miles) is only 
13 ft. deep. A few small lakes in the karst region (e.g. Phva, and 
Plitvice in the Korana valley, and the Skradin lake near Sibenik) are 
of an unusual character, for they occur where the deposition of lime 
from the river-water has led to the growth of a barrier of calcareous 
material over which the water now cascades in falls. 

(d) On the broad flood plains of the Sava, Drava and Danube 
rivers, the usual ‘oxbow’ lakes are found in abundance, where the 
meander-loops are cut through as the rivers wander over the plains. 
They are locally known as mrtvaje and starace. 

(e) Lake Palic, near Subotica, occupies a hollow amongst sand- 
dunes. It has an area of 1-5 sq. miles and a maximum depth of 12 ft. 
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REGIONAL DIVISIONS 


In the light of this general physical survey, Jugoslavia falls into 
three main regions, that can be sub-divided into 38 smaller regions 
for the purpose of physical descriptions, as shown in Fig. 12. 
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Fig. 11. Key to physical maps (in Chapters II to IV) 


(1) Northern Fugoslavia (Regions A, B, C) 

This includes the mountain country of Slovenia; the hills and 
_ plains of Slavonia; and the plains of the Danube basin (Chapter II). 
(11) Central and Western Fugoslavia (Regions D and E) 

This includes the western Dinaric region (the Karst) and the 
eastern Dinaric regions (Chapter ITT). 
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(i11) Eastern Fugoslavia (Regions F, G, H) 
This includes the Morava region, the mountains of north-east 
Serbia and the Macedonian region (Chapter IV). 


The physical characteristics of the coasts and islands are discussed 
separately in Chapters V and VI. | 


BIBLIOGRAPHICAL NOTE 


(1) There are no detailed works of reference covering all aspects of the physical 
geography of Jugoslavia, but the characteristics of the various regions are well 
summarized in Y. Chataigneau and J. Sion, Italie: Pays Balkaniques (Paris, 1934), 
which is vol. vil, part 2 of Géographie Universelle, edited by P. Vidal de la Blache 
and L. Gallois. 


(2) There are two general physical papers published in Royaume de Yougoslavia: 
Apercu géographique et ethnographique, edited by P. Vujevi¢ (Beograd, 1930); these 
are (i) F. Koch, ‘ Apercu géologique et tectonique’, pp. 17-30, and (ii) P. Jovanovié, 
‘Géomorphologie’, pp. 31-50 (with bibliography). 

(3) A short geographical account in English of the physical regions is given in 
B. Milojevi¢, ‘The Kingdom of the Serbs, Croats and Slovenes’, The Geographical 
Review, vol. 15, pp. 70-83 (New York, 1926). 


(4) The physical features of the Balkan region in general are described (a) by 
O. Maull, Ldnderkunde von Siideuropa (Leipzig, 1930)—this is vol. xxv1 of the 
Enzyklopddie der Erdkunde and (b) by J. Cviji¢, La Péninsule balkanique, Géographie 
humaine (Paris, 1918). 
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Fig. 12. The physical regions of Jugoslavia 
Based on 1 : 1,000,000, G.S.G.S. Series 2758, Sheets L 33 and 34, and K 33 and 34 (1941). 
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Chapter IT 
NORTHERN JUGOSLAVIA 


Introduction: The Mountain Country of Slovenia: The Hills and Plains of 
Slavonia: The Plains of the Danube Basin: Bibliographical Note 


INTRODUCTION 


About one-third of Jugoslavia lies north of the line of the Sava- 
Danube rivers. This region includes both the highest mountains 
and the most extensive lowlands in the whole of Jugoslavia, while, 
in addition, it is conspicuous for both the length and the number 
_ of large European waterways that cross it. Of these, the Sava alone 
is wholly included from its source to its confluence with the Danube 
over a length of some 584 miles. 

Three main types of country can be distinguished. ‘The north-west 
comprises the lofty alpine and sub-alpine land of Slovenia. The 
central region is a belt of bold hills set between the flood plains of 
the Sava and Drava rivers, across Slavonia. In the east and south- 
east, lie the level plains of Backa, the Banat, and Srem (Syrmia). 
The river Sava and the river Drava form important links uniting 
-all three types of country. The area as a whole may be divided into 
the following three main regions and ten sub-regions: 


A ‘The mountain country of Slovenia: 
(1) The upper Drava valley 
(2) The alpine section of the Sava valley 
(3) The Sava valley: Ljubljana basin 
(4) The Sava valley: the Gorges 
(5) The Savinja Basin 
B_ The hills and plains of Slavonia: 
(1) The hill country of Slavonia 
(2) The plains of Podravina and Posavina 
C The plains of the Danube basin: 
(1) Backa and Baranja 
(2) The Banat 
(3) The plains of Srem (Syrmia) and the upland of Fruska 
Gora 
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THE MOUNTAIN COUNTRY OF SLOVENIA 


(GENERAL FEATURES 


This country includes that section of the state which extends 
north-westward, in the salient between the Italian and Austrian 
frontiers. The relief is high, and near the frontier itself, it is very 
rugged. Triglav, the highest mountain of Jugoslavia, rises to 9,393 ft. 
in the north-west, and the Julian Alps, the Kamnik Alps and the 
Karavanke Mts., make lofty ranges exceeding 6,000 ft. But only 
in the western half of this region is the relief very mountainous. 
The rest has rather the character of a well dissected plateau, descend- 
ing to surfaces that nowhere exceed 3,000 ft. The whole region falls 
within the administrative area of the Dravska banovina. No sharp 
line of demarcation occurs, however, for the country grades gently 
into the hilly districts of Slavonia towards Zagreb, to the east. 

Three quite different influences have affected the development of 
the relief features. In the first place, part of the region marks the 
meeting place of the ‘Alpine’ east-to-west fold trends, and the north- 
west-to-south-east ‘Dinaric’ folds. As a result, the directions of 
the major feature lines are set somewhat fanwise, as from a pivot 
in the extreme north-west of the state. Secondly, both during and 
since the raising of these folded mountains, an enormous amount of ~ 
erosion has taken place, and the removal of a large part of the cover 
of sedimentary rocks has led to the exposure of the cores and inner 
structures of some of the folds. In the north, therefore, many types 
of rocks now make up the surface relief—e.g. limestones, granites 
and schists (Fig. 14). These folded rocks were elevated very rapidly 
to the extent of more than 6,000 ft. in late Tertiary and Quaternary 
times, and, during the whole process of mountain-building, frac- 
turing occurred, so that basins of great extent lie sunk between high 
plateaux and mountain ranges. 

Perhaps most striking of all in its immediate effects on relief was 
the third influence, namely that of glaciation. In the extreme north- 
west, the mountains were lofty enough in Quaternary times to 
support quite large glaciers (Fig. 8). By their erosive effects, these 
sharpened the relief and gave to the valleys a U-shaped cross-section 
and a wholly ‘alpine’ type of scenery. No glaciers are found in this 
area to-day, and only very small fields of permanent snow now occur 
on the north-facing slopes of 'Triglav, as a reminder of conditions 
that were widespread in the ‘geologically’ recent past. 








: Plate 5. Lake Bohinj 


Lake Bohinj occupies a U-shaped basin in the glaciated karst country of the 
Julian Alps. 





Plate 6. ‘Triglav 


Triglav (9,393 ft.), in Slovenia, is the highest mountain of Jugoslavia. It is here 
seen from the summit of Voglu (5,079 ft.). 
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Five sub-regions may be recognized (Fig. 13): 
A1 The upper Drava valley 
A2 The alpine section of the Sava valley 
A3_ The Sava valley: Ljubljana basin 
A4 The Sava valley: the Gorges 
As The Savinja basin 


Tue Upper Drava VALLEY (REGION Ar) 


The river Drava crosses the frontier already as a large river, 
entering Jugoslavia some distance from its source. In this as it 





Fig. 15. The relief of North-west Jugoslavia 


Based on 1 : 1,000,000, G.S.G.S. Series 2758 (Outline edition of 1915), Sheet L33 
(London, 1915). 

Abbreviations : C. Celje; D. Dravograd; K. Kamnik; L. Ljubliana; M. Maribor; 
P. Ptuj; Ra. Radovljia; Re. Rogatec; SL. Skofja Loka; V. Velenje; ZM. Zidani 
Most. 


flows everywhere very near to the northern frontier, but its valley 
shows quite different characteristics above and below Maribor. 
Almost immediately at the point where it enters Jugoslavia, the river 
follows a deep winding gorge cut between the Pohorje and KoZzjak 
plateaux. ‘These are blocks of resistant crystalline rocks, granites 
and schists (Fig. 14), on whose impervious surfaces there is much 
surface drainage, in contrast to the lack of drainage on adjacent 
limestone plateaux. 

For 16 miles the gorge of the Drava is so narrow that a road and 
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railway can barely be accommodated within it, and the valley walls 
rise steeply to well rounded summits of about 4,500 ft. in Pohorje 
and Kozjak. In so mountainous a region, the small Mislinja valley, 
carved round the resistant Pohorje block, has importance in deter- 
mining the direction of communications between the Drava and 
Sava valleys. ‘The lower Mislinja valley is set curiously from south- 
east to north-west, so that at Dravograd the river joins the Drava 
at an abnormally obtuse angle (Fig. 15). 

Below Maribor, the Drava changes in direction, turning south- 
eastward at the same time as it enters a large, roughly circular-shaped 
basin nearly 10 miles wide—the Drava polje—extending from 
Maribor to Ptuj. ‘This basin was first developed by faulting, but it 
is partly infilled with transported glacial debris, and it is bordered 
with low terraces. Across this level plain the Drava meanders slug- 
gishly. ‘The contrast in the cross-section of the Drava valley above 
and below Maribor is very striking (Fig. 17). Shortly below Ptuj, 
the Drava leaves the mountains for the more gentle relief character- 
istic of the Slavonian hill country to the east. No section of the 
Drava valley within Jugoslavia shows relief of an ‘alpine’ character. 


THE ALPINE SECTION OF THE SavA VALLEY (REGION A2) © 


As compared with the Drava, the section of the Sava basin 
included within Slovenia is more important and is concerned with a 
larger catchment area. The river rises in the extreme north-west at 
the fork of the frontier, and in a manner common in alpine regions, 
namely, on the floor of a ‘through valley’, rather than on a mountain 
crest or divide. ‘The pattern of valleys in this frontier region is of 
interest (Fig. 16). Across the Jugoslav frontier there extends from 
east to west, into both Italy and Jugoslavia, a large U-shaped valley, 
which includes, not one, but several rivers that flow in both directions 
along it—eastward and westward. The headstreams of the Sava flow 

eastward from a point just within the frontier along the ‘furrow’ 

provided by the valley. To the west, across the frontier, the head- 
streams of the Gailitz river follow the same valley westward, before 

turning very sharply northward to cross the Karavanke Mts. in a 

deep narrow gorge leading into the adjoining Drava river system, to 

the north. Beyond this, yet farther to the west, a third tributary 

System following the valley flows again westward, before turning 
‘southward into the Tagliamento river in Italy; thus the head- 

Streams of Jugoslav, Austrian and Italian rivers are here very closely 
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associated; and, from the standpoint of communications, access into 
Jugoslavia by way of the upper Sava valley is therefore a compara- 
tively easy matter, from either Italy or Austria. 

The glacier which occupied the Sava valley in Quaternary times 
extended down the valley to a point just below Bled (i.e. to Rado- 
vijica), about 1,500 ft. above sea level. As a result, from the frontier, 
for a distance of some 25 miles, as far roughly as Bled, the Sava 
river occupies a typical alpine glacial valley. This is U-shaped in 
cross-section; the walls rise very steeply on either hand, and the 





Fig. 16. ‘Transfrontier river systems in the north-west 


Based on 1 : 100,000, Touristen-Wanderkarte, Sheet 14 (Wien, n.d.). 
Note : Land over approximately 3,000 ft. is shaded. 
F. Feistritz; K.G. Kranjska Gora; M. Malborghetto; T. Tarvisio. 


floor of the valley is both broad and gently graded. In spite of 
the very mountainous nature of the relief, the Sava provides an 
easy, open routeway for communications. Towering above the 
valley floor on either hand, the Karavanke and Julian Alps rise in 
lofty and very rugged ranges exceeding 5,000 ft. in height. Most of 
the mountains are carved in massive limestone. The entire scenery 
of this region has the rugged grandeur of well glaciated country 
(Plates 15:2;-3). 


THE SAvA VALLEY: LJUBLJANA BASIN (REGION A3) 


The character of the Sava valley changes abruptly in this region. 
The river leaves its alpine tract to enter the broad basin which extends 
roughly from Kranj to Ljubljana. The region has great local 
importance, for it provides an area of extensive lowland at a focus 
of routes in the heart of this mountain country. The plain measures 
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some 40 miles in length and 10 miles in breadth, and, beyond 
Ljubljana, it forks south-westward for an additional 6—10 miles over 
the marshy valley of the Ljubljana river. 

The floor of the Kranj-Ljubljana basin varies in character. Near 
Ljubljana, it is marshy and in many places flooded, and it is also 
broken by several prominent isolated hills that rise abruptly to 
heights of 2,000 ft. and that dominate the plain, here only about 
1,000 ft. in altitude, as natural defensive points. ‘To the north of 
Ljubljana, the river meanders over a very broad, level and mainly 
dry plain. Most of it is covered with alluvium, but there are occasional 
areas of ‘Tertiary rocks, for at one time an arm of the Tertiary seas 
extended as far north as this basin. Near Bled, as the alpine country 
is approached, the Gorenjsko plain is made up of glacial debris, and 
within it there lies the picturesque lake of Bled. Here the Sava has 
slightly incised its course in a miniature gorge, so that the river flows 
below the general level-of the plain, which is not marshy as in the 
south (Plate 4). 

The entire basin is surrounded by limestone ranges that rise to 
considerable heights. ‘To the north-east, there are the Kamnik Alps 
which rise sharply from the plain to very rugged summits exceeding 
8,000 ft. On the western side, the relief differs, for the limestone 
ranges of the lofty Julian Alps are set back some 15 miles west of 
the Sava-Gorenjsko plain, with the frontier following their crests. 
Between these high ranges and the plain, there is a broad plateau 
composed mainly of limestones in the north and of schists in the 
south. In places this plateau is very level, forming a conspicuous 
feature, at heights of between 4,000—-6,000 ft., and across it the Sava 
Bohinjska flows in a deep trench to join the Sava near Bled (Fig. 15). 
_ The upper course of this tributary lies in a deep glaciated valley that 
culminates in an amphitheatre of precipitous cliffs, around Lake 
Bohinj, above which, finally, there towers Triglav, the highest moun- 
tain of Jugoslavia (Plates 5, 6). ‘he scenery here is renowned and 
shows an almost perfect development of glacial topography; but, for 
all its impressive features, the Bohinj valley is merely a cul-de-sac, 
leading only up to lofty and barren mountain crests, across which 
communication into Italy is possible only by way of mountain foot- 
_ paths. From this standpoint, the less spectacular Sora valley, south 
_ of the Bohinj valley, is far more important, for it provides a much 
_ more evenly graded route up to and across the frontier by a com- 
paratively low pass, across which there are road communications. 
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THE SAVA VALLEY: THE GORGES (REGION A4) 


Below Ljubljana, the Sava changes direction sharply, to flow from 
west to east through a fairly lofty, dissected plateau, composed chiefly 
of Triassic and Carboniferous limestones. Though the general 
summit altitudes of this plateau are not always very high (often less 
than 3,000 ft.), the plateau is dissected by so intricate a net of small 
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Fig. 17. Cross-sections of the Drava and Sava valleys 


Based on data from the 1 : 100,000 official Jugoslav series, Sheets 5, 10, 11, 13: 
Maribor, Bled, Ljubljana and Rogatec (Belgrade, 1925-39). 

The Drava: (1) Twelve miles above Maribor; (2) six miles below Maribor; 
The pee : (1) Between Jesenice and Mojstrana; (2) near Radovljica; and (3) above 
Zidani Most. 


streams and dry valleys that the whole of its surface assumes a very 
hilly character with rounded profiles. Across this region, during 
very recent geological history, the Sava has cut a deep and narrow 
winding gorge 15 miles long. The valley is so narrow that it has 
tended to isolate the broad and open plains of the Sava valley above 
Ljubljana from the lower Sava valley, where this opens once more 
near Zagreb (Fig. 17). Only with the coming of the railways has 
the defile been utilized for ‘through’ communications, for the 


main roads have always avoided and by-passed this part of the main © 


valley by using the more open tributary valley of the upper Savinja 
to the north. The country south of the Sava, towards the valley of 
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the Krka, is a dissected plateau that is transitional in character, for 
not only is it lower in altitude (often less than 3,000 ft., and some- 
times even less than 1,300 ft.), but also it is carved in Jurassic and 
Cretaceous limestones similar to those that make up a large part of 
the karst region to the south, whose relief and scenery it comes more 
and more closely to resemble in this direction (see p. 55). 


THE SAVINJA BAsIN (REGION A5) 


To the north, between the Drava and Sava valleys, lies a less 
elevated region associated with the Savinja tributary of the Sava. 
The country consists mostly of limestone plateaux and basins, inter- 
spersed with small outcrops of volcanic rocks, the remains of ‘Tertiary 
volcanoes (Fig. 14). Eastward, the landscape of older rocks becomes 
increasingly buried under less durable Tertiary rocks. These have 
been worn into more subdued, though still hilly relief; but through 
them, here and there, the summits of the buried mountain structures 
protrude in sharp ribs and crests of older limestones. ‘These 
sometimes make conspicuous upstanding features of relief (e.g. 
Macel)). 

The Savinja river rises close to the Austrian frontier, and follows 
a somewhat zig-zag course by way of alternating gorges and basins, 
until it finally turns abruptly southward through a gorge to meet the 
Sava at Zidani Most. The largest of the basins which the Savinja 
crosses is that occupied by Celje. It is about 15 miles long and 4-5 
miles wide, trending from north-west to south-east, and is important 
_ within Jugoslavia for its mineral resources. ‘The Celje basin, set in 
hilly country, occupies a position roughly midway between the 
_ Ljubljana and Ptuj basins, in the Sava and Drava valleys respectively, 
~ and it follows a direction parallel to them (Plate 7). 


THE HILLS AND PLAINS OF SLAVONIA 
GENERAL FEATURES 


Between the flood plains of the river Drava above Osijek, and the 
river Sava, there is a belt of hilly country of moderate elevation, that 
descends gradually in altitude from about 3,000 ft. in the extreme 
West to about 1,500 ft. in the east. This divide forms the backbone 
of the relief of the historic province of Slavonia. In the region of 
Osijek and Vinkovci, only low plains and flat terraces separate the 
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flood plains of the Sava and Drava rivers. ‘Two sub-regions can be 
distinguished (Fig. 18): 

Br The hill country of Slavonia 

B2 The plains of Podravina and Posavina 


Tue Hitt CouNTRY OF SLAVONIA (REGION Br) 


The Slavonian hills consist of a number of separate upland units 
that merge together to make a somewhat asymetrical but continuous 
hilly divide. The water-parting between the two adjacent plains, to 
north and south respectively, is set nearer to the Drava than to the 
Sava and the descent to Podravina is quite abrupt. Numerous very 
short streams and tributaries drain northward into the Drava, whereas 
only a few gently graded and longer tributaries follow the wide 
and sometimes marshy valleys southward from the Slavonian hills 
to the Sava river. 

The upland relief has been carved in Tertiary rocks of varied 
character that flank and partially bury isolated exposures of faulted 
ancient crystalline rocks. 'The latter, penetrating through the mantle 
of ‘Tertiary rocks, presumably represent ‘islands’ that rose above the 
Tertiary sea. Because of their resistant character, these crystalline 
‘islands’ have withstood denudation, and stand out as areas of sharp 
relief. ‘Their flanks are scored with steep-sided valleys and ravines, 
and this gives them a more rugged and mountainous appearance 
than their altitude warrants. From west to east, these bolder 
crystalline uplands are as follows (Fig. 19): 

Medvednica (3,400 ft.) and Kalnik (2,100 ft.) both lie north-west 
of Zagreb; Moslavacka Gora (1,600 ft.) is a granite upland sur- 
rounded by very broad, flat marshy plains; Papuk Planina (3,100 ft.) 
is the largest of these little massifs, and consists mainly of ancient 
schistose rocks; Psunj (3,230 ft.), Babje Gore (2,030 ft.) and Dilj 
Gora (1,500 ft.), are three little uplands about 9 miles south of Papuk. 
With Papuk they almost completely enclose the broad low plain of 
Pozega, which marks a conspicuous elongated fertile basin whose 
level floor is drained by the little river Orljava, tributary to the Sava. 

Linking these isolated crystalline uplands together are areas of 
lower but well dissected ‘Tertiary hill country. In places, these 
Tertiary belts form quite conspicuous ridges (such as Bilo Gora, 
linking the Papuk and Kalnik uplands). 

Similar hilly, well dissected and wooded country is found north 
of the Drava, between Maribor and VaraZzdin, along the divide 





Plate 7. The river Savinja at Celje 


The Savinja drains the sub-alpine country which forms the Celje basin. The town 
of Celje lies in the foreground. 





Plate 8. Vrhnika 


The country near Vrhnika in Carniola is transitional from the Alpine regions (A3) 
to the karst (D1). 
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between the Drava and Mura valleys, i.e. in the Slovenske Gorice 
and Medjumurje (Fig. 19). 


THE PLAINS OF PoDRAVINA AND PosaVINA (REGION Bz) 


The broad plains of Podravina and Posavina border the Slavonian 
hill country to north and south respectively. ‘These plains mark the 
sites of long gulfs occupied by the Tertiary sea, and they have been 
largely filled with sediments, and with the alluvium deposited by 
the meandering rivers that now wander over their surface. The 
gradient of the rivers draining them is very low; the Sava, at Zagreb, 
is only 375 ft. above sea level, and the Drava, at Varazdin, 550 ft. 
River ‘wandering’ and meandering occur to a considerable extent, 
giving rise to three types of surface on the plains: 


(1) A‘meander’ belt within which the river is at present wandering. 

(2) A zone of marshland, sometimes continuously and sometimes 
at intervals, bordering the meander belt, and liable to occasional 
floods. 


(3) Well drained and level surfaces, of varying width, beyond the 
marshland. 


Some idea of the scale of these features can be gained from the 
following example. In the Sava valley, at the confluence of the Vrbas, 
where the Babje Gore and Motajica crystalline ‘islands’ approach 
fairly closely, the plain has a width of 8 miles. The ‘meander-belt’ 
is here from 2-24 miles wide and is flanked on the northern side of 
the river by marshlands extending over surfaces up to 5 miles wide. 

Both of the river plains show in many localities an intricate 
development of meander ‘cut-offs’ (or ox-bow lakes) and of aban- 
doned flood-stream courses, and these make the crossing of the plains 
a difficult matter at many points. This is especially characteristic 
of the plains of the Drava and Mura. Indeed, the Drava is so liable 
to changes of course and position that this factor had to be given 
special consideration in defining the international frontier between 
Jugoslavia and Hungary, for the river itself provides few permanent 
physical landmarks. 

The Drava maintains a course in about the middle of the Podravina, 
with a broad zone that is liable to inundation extending south of the 
river as far as the sharply rising valley walls of Bilo Gora. The Sava, 
on the other hand, tends most often to swing southward, towards 
the Tertiary hill country on the south side of the plain, and it 
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frequently undercuts the Tertiary rocks that make up most of 
the southern wall. Flooded surfaces and marshland thus lie more 
commonly on the north side of the river. Floods occur widely 
between Brod and Sisak (at the confluence of the Kupa), and as in 
the Drava valley, there is much evidence of river wandering (Fig. 20). 


River marshes & areas wiesyudy Canals 
liable to inundation 50 Miles 





Fig. 20. Areas liable to inundation in the Danube, Sava, and Drava valleys 


Based on the sources for Fig. 21 and on numerous sheets of the 1 : 100,000 official 
Jugoslav series covering the area shown. 


THE PLAINS OF THE DANUBE BASIN 


GENERAL FEATURES 


Apart from the small upland of FruSka Gora, and another even 
smaller upland on the eastern frontier at VrSac, this region consists 
of almost level plains and low terraces, extending some 55 miles 
from north to south (i.e. north of Belgrade) and 87 miles from west 
to east (i.e. east of Osijek) (Plates 9, 10, 11, 12). 

The present physical characteristics are very closely related to the 
recent geological history of the area. ‘The region marks the south-east 
corner of the great. Hungarian basin, where the inland sea of Tertiary 
times persisted longest. The sea was surrounded by rising moun- 
tain chains, and rivers draining from these deposited quantities of 
sand and mud within it. Huge fans of coarse and fine sorted debris 
were built out against the flanks of the mountain chains (a process 
which still continues at the present time around the margins of the 
Carpathians), and thus vast deposits of sands, clays and gravels were 
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accumulated. At the same time, the floor of the basin was sinking. 
The southern, namely the Jugoslav part of the basin, is the lowest 
part, and earthquake tremors are still recorded in this area, indicating 
that earth movements have not entirely ceased. 

During Quaternary times, when the Tertiary Sea had been drained, 
wind action was certainly very active, eroding, transporting and 
re-depositing the sandy and loamy deposits and any other fine 
grained materials that were available. Immense thicknesses of loess 
were then formed over widespread surfaces, and though these have 
been much dissected into high and low terraces, loess is still the most 
characteristic material of the plains. It has certain peculiarities, and 
develops a special type of scenery that is striking though monotonous. 
The deposit is yellowish-brown in colour, and is composed of fine- 
grained loamy material that generally makes a soil of great fertility. 
It is very porous, extremely fine in texture, and tends to be associated 
with extensive dry surfaces that are broken only by dry valleys and 
narrow gullies, occupied by small torrents during rainy seasons. 
Frequent shallow basins pit the otherwise level surfaces. When 
dissected, the material tends to stand vertically in cliffs—a fact which 
is well seen, for example, where the Danube is undercutting river 
banks cut in loess. ‘These banks rise in cliffs from the river side. 
Even roads are ‘eroded’ fairly quickly and soon tend to become 
dusty sunken tracks in the summer, or muddy and even impassable 
trenches in the rainy season. Often the loess cliffs expose a vertical 
section of the deposit up to 130 ft. in height. Within this, darker 
bands, three to four in number, can generally be identified, marking 
more clay-like zones rich in humus. These clay bands affect the 
problem of water supply locally, for they check the circulation of 
water through the deposit, so that above these layers there may be 
shallow, secondary ‘water-tables’. ‘The highly porous nature of the 
loess means that in this type of country water supply generally is 
a difficulty, and in parts of the Hungarian basin deep borings for 
wells are necessary. 

Though the range of relief over the Danube plains is very slight, 
there are, none the less, four contrasting types of surface, associated 
with important differences of soils and vegetation. 

(1) The rivers themselves occupy very broad flood-plains, whose 
surfaces may be liable to serious inundation, with floods extending 
to a width of 6 miles on either side of the river. Vast areas of tem- 


porary and permanent marsh and stagnant flood surfaces result from 
this (Fig. 21). 
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(2) Wide and humid, but not flooded, terraces of river alluvium 
occur beside and just above the inundated river plains. These 
terraces generally provide sites for the chief settlements, and become 
areas of mixed farming. 

(3) Above these rise the loess ‘plateaux’—sometimes in two or 
three steps or terraces, one above the other, and edged by scarps 
that may rise sharply as cliffs even 150 ft. high. The broadest loess 
terraces occur most commonly at an altitude of about 300-400 ft., 
and these surfaces often are remarkably level. Some of the lower 
loess terraces are liable to partial inundation if the water-table rises 
high enough seasonally to cut their surfaces. The higher loess 
terraces are, however, quite distinctive and make very dry level 
‘plateaux’, generally conspicuous, amongst other things, for the 
intensive arable farming on their surfaces. 

(4) Finally, on parts of the highest loess terraces there rest in 
some localities, areas of either mobile sand dunes, or dunes partially 
‘fixed’ by vegetation, but on the whole forming barren surfaces. 
The general distribution of these four different types is shown in 
Figs. 19 and 20. 

The uniformity of relief and landforms over much of this area 
makes the definition of sub-regions somewhat arbitrary, for they 
tend to merge one into another, more or less imperceptibly. ‘The 
following three sub-regions are identified for the purpose of physical 
description, but the physical differences between them are of a minor 
rather than a major character: 


~Cr Bacéka and Baranja 
C2 The Banat 
C3 The plains of Srem (Syrmia) and the upland of FruSka Gora 


Baka AND BaRANJA (Region C1) 


This region extends from the northern frontier to the Danube in 
the south, and from the district of the Baranja (north of Osijek) in 
the west to the Tisa valley in the east. The highest altitudes occur 
in the north around Subotica and in a little isolated upland north of 
the Baranja; over a very small area of:this latter region heights 
exceed 600 ft. The surface descends, as a whole, by a series of well- 
marked terraces from a broad area of dunes around Subotica to the 
flood-plains of the Tisa and Danube. These dunes tend to be loamy 
and their surfaces are much dissected. Surrounding the dune areas, 
both south of Subotica and east of Sombor, are broad loess terraces. 
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These are often very level, showing over distances of several miles 
a difference in altitude of only 6-10 ft., where the loess is in places 
very thick (e.g. 300 ft. at Osijek). A few streams dissect the surface, 
but theyare very small in volume, and occupy short narrow ‘canyons’, 
whose sides rise in miniature loess cliffs. ‘The surfaces of these 
terraces or low ‘plateaux’ as a whole, however, are dry, and wells are 
sunk into it, generally to two levels—at depths of from 30-50 ft. and 
10-20 ft. below the surface respectively. 

To the east, the loess ‘plateau’, varying in altitude from 300- 
340 ft., descends by a very abrupt bluff directly to the flood-plain 
and river terraces bordering the Tisa, at an altitude of 260-270 ft. 
To the west, on the other hand, the loess ‘plateau’ descends to an 
intermediate and partially inundated terrace, which includes a 
conspicuous area of marsh and lakes near Sombor before finally 
merging into the alluvial flood-plain of the Danube (Fig. 20). The 
edge of the loess terrace is again clearly defined by a scarp which 
is followed both by the line of towns and villages, through Krnjaja, 
Sivac, and M. Vrbas, as well as by the main roads and the Kanal 
Kralja Petra. 

West of the Danube there are isolated ‘buttes’ (i.e. miniature 
cliff-bordered plateaux) rather than broad high terraces of loess. For 
example, in the loop of the Danube just below its confluence with 
the Drava, a tiny ‘plateau’ rises to a height of 620 ft. and stands 
conspicuously above the river plains (here 270 ft.). A second isolated 
‘butte’ occurs in the sharply rising upland overlooking the Baranja 
flats, and set between Beli Manastir and Batina. This little scarp- 
edged ridge is mainly, though not entirely, composed of loess. 
The southern wall is particularly steep, presenting in places a sheer 
cliff 130 ft. high, directly overlooking the flood-plain. 

The areas liable to inundation are extensive (Fig. 21), and the 
region most affected lies in the Baranja, where an area of lake and 
wooded swamps covers a surface 6 miles broad, east of Osijek. 
Here the great volume of the Drava is at times largely held back, 
before joining the Danube. Disastrous floods occur from time to 
time in this section of both the Drava and the Danube valleys. 


THE BanaT (Region C2) 


This region lies between the Tisa and the eastern frontier. Most 
of its surfaces are very flat, but in two localities the relief is slightly 
more pronounced. One of these localities lies very near the eastern 
frontier, east of Vr8ac, where a small upland representing an outpost 





Plate 9. The river Danube near Vukovar 


Low loess cliffs form the right bank of the river Danube near Dalj, about ten miles 
north of Vukovar. 





Plate 10. The confluence of the rivers Sava and Danube at Belgrade 





Plate 11. The plains of the Danube basin, towards Belgrade 





Plate 12. "The river Danube at Vinéa 


The view shows the south bank of the river Danube at Viné&éa, about six miles 
south-east of Belgrade, where the river cuts into the open Tertiary hills. 


al 
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of the Carpathian mountain system forms a hilly tract extending 
over a length of 10 miles from east to west. Composed of crystalline 
rocks, like Fru8ka Gora, it makes a ridge of comparatively sharp 
relief, and this is emphasized by the level nature of the loess plains 


Impassable marsh 


(HL) Loess terraces 


























Fig. 21. The Baranja flood regions 


Based on the 1 : 100,000 official Jugoslav series, Sheets 34, 35, 49, 50: Osijek, 
Sombor, Vinkovci and Vukovar (Belgrade, 1925-39). 

Note the occurrence of isolated fragments of loess terraces and of loess scarps 
and cliffs, and the great extent of the flood zone behind the confluence of the 


two rivers. 

around it, over which it commands extensive views, though it only 
rises to a height of 2,100 ft. The other region of slightly greater 
elevation lies north-east of Panéevo and is mainly associated with the 
occurrence of an extensive dune area, over the district of PeS¢ara- 
Deliblato (Fig. 19). It covers an area of 115 sq. miles and is closely 
ribbed with sand dunes, whose axes are alined with monotonous 
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regularity from north-west to south-east. This is related to the 
‘KoSava’—a wind which blows from the south-east with great force. 
Only occasionally is the regularity of the dune direction broken by 
the development of transverse ‘barkhans’, i.e. crescent or horn- 
shaped dunes built at right angles to the prevailing wind. During 
the last century changes have been effected in this region. Formerly 
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Fig. 22. The minor relief features of the loess terraces 
Based on the 1 : 100,000 official Jugoslav series, Sheet 36: N. Vrbas (Belgrade, 
1925-39). 
Note: (i) Spot heights are in metres. (ii) The surface of the loess terrace is re- 
markably level, apart from the occurrence of numerous shallow irregular-shaped 


depressions that pit the surface and which are marked with a ‘—’ sign. 


it was an area of fairly mobile dunes located within the ring of 
villages including Deliblato, Selo, Dugovac, IzbiSte, Uljma and 
Mramorak. The work on dune stabilization, which was first begun 
in 1818, is now under the control of the Ministry of Forestry and 
Mines. Most of the surface has been ‘forested’ with considerable 
success (chiefly with Robinia pseudacacia). 

Loess plains form much of the country north and west of the 
PeSéara dunes, but over the Banat region generally scarp-edged loess 
terraces do not exist. Instead, dry loess areas grade continuously 
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into districts that are still—or were formerly—liable to heavy 
floodings, particularly in the drainage areas of the T'ami8 and Begej 
rivers. The tributaries crossing these plains have frequently changed 
their courses, and even the Maro8, now confluent with the Tisa at 
Szeged, in Hungary, at one time joined the main river at Senta within 
Jugoslavia. ‘The old abandoned flood-plains are frequently marked 
by swampy surfaces to-day. 

Formerly, of all the rivers of the southern Hungarian basin, the 
Tisa was most liable to flooding. Before river control and land 
reclamation were developed, little of the flood-plain escaped liability 
to inundation, and the plains are still subject to very extensive 
flooding. The isa river actually occupies the lowest part of the 
Hungarian basin, following a valley which, though parallel to the 
north-to-south course of the Danube, is some 30 ft. lower in altitude. 
Into this slightly lower basin, flood waters and sediments from the 

~Carpathians are poured in great quantities (see p. 35); and, at one 
time, an immense barrier of marsh and lake covered much of the 
Banat, and extended over a very much wider surface in the isa 
plains than in the adjacent comparable parts of the Danube valley. 

The widespread marshlands and floods of the 'Tisa were formerly 
regarded as an advantage by the inhabitants of these regions, for they 
provided an admirable defence and means of existence, in the times, 
for instance, of heavy pillaging raids by the Turks (1526-1688). As 
a result, the flood defensive measures for this river have not so long 
a history as they have in the adjacent rivers of the Hungarian basin. 
More recently, however, much work in flood prevention has been 
achieved, but floods can still be a serious menace. 
= South of the confluence of the Tisa, the Danube flood-plain also 
shows the characteristics of the Tisa plains. The river is under- 
Cutting its west bank, generally, and this is marked by bluffs cut 

into the loess. Sometimes these are quite high—the bluffs at Zemun, 
for example, rise 120 ft. high. The flooded surfaces extend widely 
on the east side of the river (Fig. 20). Below Belgrade, where yet 
another tributary of large volume (i.e. the Sava), joins the Danube, 
the river flows with increased volume over a surface of very slight 
gradient, its course fringes, and to some extent undercuts, the rising 
Tertiary hill country to the south, as far as Smederevo. On the 
Opposite left river bank, there extend wide flood-plains liable to 
inundation; these merge into the loess plains of the southern Banat. 
The gradient of the river is now so low and the river is so heavily 
loaded, that enormous masses of sand and gravel are deposited in the 
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river, forming islands often many miles long; and the width of the 
river, always considerable in this section, reaches a maximum of 
1,750 yds. at the confluence of the Kara, in the extreme south-east 
of the Banat. 


THE PLAINS OF SREM (SYRMIA) AND THE UPLAND OF FRUSKA GORA 
(Region C3) 


In the small quadrilateral of country between ae Danube at Novi Sad 
and Zemun and north of the Sava, three types of country occur. 

(i) In the north, the Danube river curves south against a small 
upland—the Fru8ka Gora (1,770 ft.)—which, though not very high, 
forms bold and hilly country. It is composed of a variety of crystalline 
and other older rocks protruding through Tertiary and Quaternary 
rocks, so that it is similar to the crystalline uplands of Slavonia, 
though lower in altitude. Fruska Gora makes a conspicuous land- 
mark, with its abrupt slopes, and its well-watered and wooded 
surfaces, rising high above the level plain (Fig. 19). 

(ii) Flanking this ridge on all sides are extensive areas of loess, 
which in places have great thickness (e.g. 295 ft. at Zemun); where 
the Danube is undercutting this material, the river banks stand in 
abrupt cliffs. The loess areas have the characteristic dry, wide, 
cultivated terraces, descending to the Sava flood-plain. 

(iii) On the flood-plains, by contrast, waterlogged or humid sur- 
faces are widespread in many localities, for, behind the confluence of 
the Sava and the Danube (as in the Baranja, behind the confluence 
of the Danube and Drava) there is extensive flooding. This, again, 
causes much river-‘ wandering’, and in the plains of Ma¢va, between 
the Drina and Sabac, there are innumerable ‘dead’ river-arms and 


channels indicative of a recent displacement of the rivers over a 
distance of several miles. 


BIBLIOGRAPHICAL NOTE 


(1) The landforms and scenery characteristic of both Slovenia and the Danube 
basin are described in a chapter by P. S. Jovanovic, ‘Géomorphologie’, in Royaume 
de Yougoslavie: Apergu géographique et ethnographique, edited by ee Vujevié, pp. 
31-50 (Beograd, 1930). There are other accounts of Slovenia in B. Z. Milojevié, 
Les Hautes Montagnes de Yougoslavie (Beograd, 1939). 


(2) For general reference, there are two works: (1) Y. Chataigneau and J. Sion, 
Italie: Pays Balkaniques (Paris, 1934), which forms vol. VII, part 2, of Géographie 
Universelle, edited by P. Vidal de la Blache and L. Gallois; (2) N. Krebs, Die 
Ostalpen und das heutige Osterretch, 2 vols. (Stuttgart, 1928). 
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Fig. 23. Western and Central J ugoslavia: physical regions 
Based on 1: 1,000,000, G.S.G.S. Series 2758, Sheets L 33 and 34, and K 33 and 34 (1941). 
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Fig. 24. Western and Central Jugoslavia: geology 
Based on 1 : 1,000,000, Geoloska Karta Kraljevine Jugoslavije, by K. V. Petkovié 
(Beograd, 1931). 
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Fig. 25. Western and Central Jugoslavia: geology 
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major regions can be further divided into a number of sub-regions 
These are as follows: 


D The Western Dinaric Region (The Karst): 

(1) The Julian Karst 

(2) The Velebit-Lika Region 

(3) The north-eastern plateaux (Bihac-Karlovac region) 

(4) The Ravni-Kotari and Zagora platform 

(5) The main group of high planine and pola (Livno- 
Bugojno district) 

(6) The coast plateaux (Humina) from the Neretva rivet 
to Kotor 

(7) The interior high plateaux (Rudine) 

(8) The Skadar region 


E ‘The Eastern Dinaric Region: 
(1) Metohya 
(2) Northern RaSka (the upper Drina basin) 
(3) Stari Vlah (the middle Drina basin) 
(4) Bosnia, Vrhovina, and Krajina 
(5) The Tertiary hill country of Posavina 


THE WESTERN DINARIC REGION (THE KARST) 


This region extends for 435 miles from the Julian Alps in the 
north to the Prokletije (North Albanian Alps) in the south. It passes 
from the outermost Dalmatian islands eastward inland over a breadth 
of country measuring between 30 and 55 miles. The eastern 
boundary runs approximately north-west to south-east, from 
Ljubljana in the north to the Zeta river and Lake Skadar in the 
south. Only in the massive mountains of Treskavica (6,844 ft.), 
Durmitor (8,294 ft.) and Sinjajevina (7,228 ft.) does the karst belt 
extend east, beyond the line defined on the maps (Figs. 24 and 25). 


THE GEOLOGY AND SCENERY OF THE KARST 


Limestones of varied age almost exclusively make up the surface. 
Cretaceous limestones are most widespread, but older massive 
limestones of Jurassic and Triassic age are important in the north, 
south and east, while extensive areas of Tertiary rocks occur behind 
Sibenik and Zadar. The Tertiary rocks in places include areas: 





Plate 13. Limestone surface showing /apiez 





Plate 14. The rocky plain of Kistanje 


A typical section of the limestone stone deserts which occur in extensive and 


remarkably level surfaces in the western karst. The peneplain of Kistanje lies 
north of Sibenik (D4). 





Plate 15. The Velebit-Lika country near Gospi¢ 


This aerial photograph shows the profusion of doline pitting the barren limestone 
uplands to the left, and identified by the darker circular soil cover, enclosed by 
walls, over each floor. 





Plate 16. Near the crest of the Velebit, west of Gospi¢ 
In the right hand foreground the surface is broken by the circular edges of doline. 
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of Flysch rocks (sandstones, marls and clays) which break the 
sterility of the surface, elsewhere continuously present. All of the 
rocks have been intensely folded and fractured as a result of the two 
phases of complex folding which occurred in both early and late 
Tertiary times (see pp. 4, 10). The axis of maximum uplift lay well to 
the west, and as a result some surface drainage makes its way to the 
Sava and some to the Adriatic; most of the drainage, however, is by 
underground systems to the Adriatic. 

Because of the widespread occurrence of limestones, the scenery 
has certain special characteristics which are peculiar to all parts of 
the region, and which make the area in many respects unique. ‘hese 
special characteristics are due to the easy solution of the limestones 
by rain-water and surface drainage, while the great purity of the rocks 
means that very little residue is left for the formation of soils. The 
limestones are of remarkable thickness, and the more massive rocks 
are relatively compact and resist any processes of erosion other than 
those of chemical disintegration. As a result, surface drainage and 
rain-water in the course of time etch out by solution any planes or 
points of weakness in the rock and gradually sink by way of these 
openings into underground circulation. ‘The surface, therefore, 
becomes sterile and rocky and can support little vegetation. Barren 
rock cliffs and plateaux devoid’ of soil are left white and desolate, 
forming virtually a type of stone desert. To this type of country the 
name ‘karst’ is applied—a word derived from the Italian region 
named ‘Carso’ in the Istrian peninsula, where conditions are similar. 

The Karst is notable for the following landforms and special 
features: 

Lapiez. In detail the surface of the limestones is scored by 
innumerable tiny furrows, in which small pockets of soil collect, 
_ supporting a stunted and meagre vegetation. Knife-like ‘edges’ 
stand between the furrows and these are so sharpened by rain-wash 
that the surface becomes difficult to cross on foot, forming what is 
described as lapiez where an intricate network of these miniature 
‘edges’ has been produced (Plate 13). 

Doline. ‘These are enclosed hollows, often profusely pitting the 
surfaces of the plateaux. They are comparatively large, more or less 
circular depressions, sometimes opening as steep, round cone-shaped 
_basins—broad at the surface and tapering down through several 
hundred feet—and sometimes having more the form of gentle 
saucer-shaped shallow depressions, several hundreds of yards in 
diameter. Both types of hollows are formed by solution, and they 


48 CENTRAL AND WESTERN JUGOSLAVIA 


often possess a thin cover of soils, making them important surfaces 
for cultivation (Plates 15, 16). 

Uvale. 'These are large irregular-shaped hollows, sometimes 
trough-shaped, with steep walls forming an amphitheatre around the 
rocky level floors. | 7 

Ponore. 'These open as gigantic shaft-like apertures, very narrow 
in surface diameter as compared with their great depth, which often 












AVA 
i fe 





a are Vs, isan ( 
tee £& 
G Ke . (399 WT ot 


ros 








vier oe tl 
——— —_ 
f 


oe Os 
oe . 
Gira eine Paha te 


Fig. 26. The formation of caves and underground drainage in relation to 
surface features—Petnica Cave near Valjevo 


Based on J. Cviji¢, ‘Hydrographie souterraine et Evolution morphologique du 
Karst’, Recueil de l'Institut de Géographie alpine, vol. v1, p. 408 (Grenoble, 1918). 


exceeds a thousand feet. They generally connect at the base with 
very extensive underground systems of caverns (Plates 17, 22). 

Zvekara, bezdan, grotlo, ponikva, propast, vrtaca. These terms are 
all used for the very common landform in limestone country known 
elsewhere as a ‘swallow hole’. This is a cone-shaped hollow which 
opens directly, at its base, into a system of caverns. 

Bogazi. ‘These are more trench-like fissures, sometimes quite 
shallow in depth, but of considerable length though narrow in 
cross-section. Bogazi, like Ponore, form important means whereby 
rainfall is quickly absorbed into underground circulation, no matter 
how heavy the fall may be, so that dry surfaces are maintained even 
in areas of great precipitation (Plate 18). 7 
| Spilje or Caverns. In the karst these are developed in an amazingly 
intricate system. Some of the caverns—generally those at great 
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depths—are permanently filled with circulating water, or with under- 
ground rivers of great volume. The upper caverns are usually dry— 
or are only filled, intermittently, by underground rivers. There is a 
conspicuous seasonal rise and fall, to the extent of hundreds of feet, 
in the level of the water within the limestone (Plate 19). 

Dry Valleys. Most of the plateaux surfaces are now quite dry, 
but their surfaces are often dissected by deep ravine-like valleys 
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Fig. 27. The transformation of a cavern into a gorge, at the river Vratna, 
eastern Serbia 
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Based on J. Cviji¢, ‘Hydrographie souterraine et Evolution morphologique du 
Karst’, Recueil de I’ Institut de Géographie alpine, vol. v1, p. 409 (Grenoble, 1918). 


obviously cut by river action, though to-day no surface drainage 
exists. The rivers which cut the valleys now circulate underground. 
Sometimes these deep dry valleys lead from basin to basin, and 
Sometimes they merely: end in a rocky amphitheatre of limestone 
cliffs. They are of great importance locally for communications. 
Canyons. Very few rivers exist at the surface, but the few that do 
tend to occupy extremely deep narrow canyons or chasms. The 
valley walls are precipitous and there are few valley plains. These 


valleys are usually a considerable obstacle to movement across the 
plateau. 
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Polja. Apart from the small hollows (doline, uvale, etc.) there are 
other, much larger enclosed basins, which sometimes form major 
relief features in the area. These are the polja. Though somewhat 
similar large enclosed basins are characteristic of other parts of the 
Balkan peninsula, they have a special importance in the karst region, 
for here they are almost all completely enclosed basins, generally 
elongated in the Dinaric direction, from north-west to south-east. 
They often have the form of narrow ‘U’ shaped trenches, in some 
cases more than forty miles long, in others only a few miles. The 
floors of the polja are generally very level and the walls rise in 
sharp scarps around them. During the heavy rains of the winter 
months water floods into the polja and a temporary lake may form, 
lasting for many months of the year. The blue lake waters and the 
vivid green of the marsh and meadows on the humid mud flats— 
left when the lake waters recede—contrast with the enclosing white 
limestone walls. Ponore on the floors of the polja often function both 
as inlet and outlet channels—changing from one to the other with 
the rising and falling water-level in the adjacent rocks. The receding 
lake waters leave a layer of silt so that the polja develops a very level 
floor which in places may form permanent marsh. Within the karst 
region, polja are obviously of great importance since they provide 
the only surfaces fit for cultivation and habitation, or the only level 
surfaces, useful, for instance, for aircraft landing. There are, how- 
ever, considerable differences in the flooding of adjacent polja, even 
when they lie quite near to one another; amongst other factors, these 
are due to the complexities of the underground drainage. Broadly 
speaking, there is a tendency for the high inner polja to be dry, and 
for the lower polja near the coast, to be liable to more intensive 
inundation, until, in Lake Skadar, there occurs the extreme case of 
a polje that is permanently inundated. Each polje, however, develops 
its own régime which may vary from year to year in the intensity of 
its floods, so that the condition of a polje floor should be ascertained 
for all seasons of the year, for surfaces which are lakes at one period 
may be ‘terra-firma’ at other times (Plate 20). 

Vrela and jama. Vrele are powerful springs of enormous volume, 
at which rivers take their rise, gushing out often from limestone 
cliffs, or from the base of the walls surrounding a polje. Jame, on 
the other hand, are caverns and holes by which the water passes 
once more into underground circulation. Thus water may emerge by 
way of vrela on one side of a polje and disappear again by way of a 
jama at the base of the wall on the opposite side of the basin (Plate 21). 


% 
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Tjut. Surfaces showing well-developed karst features, particu- 
larly with lapiezz, ponore and uvale, make a curious type of story 
desert, practically useless to man, and known generally as ut and 
in Montenegro as skrke. 

Terra rossa. Even in the driest areas, however, the residue of 
impurities, formed during the solution of the rock, is not always 
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Fig. 28. Polja and associated landforms of the karst 


Based on J. Cviji¢, ‘Hydrographie souterraine et Evolution morphologique du 
Karst’, Recueil de I’ Institut de Géographie alpine, vol. v1, p. 409 (Grenoble, 1918). 
Note : This diagram represents four different types of pojja: A.—a polje coinciding 
with a doubly faulted depression. B.—a polje coinciding with a faulted fold. 
C.—a polje coinciding with a downfold (syncline). D.—a polje formed by erosion 
and solution along an outcrop of non-calcareous rocks. 

There are areas of marsh and of lakes in the polja A and C. The sides of A are 
characteristically terraced and cliffed. 

Abbreviations: Pl. Planina with comparatively level crests, between the polja; 
P. Ponor; V. Vrela; J. fama; E. High karst ‘plains’ or karst platforms, pitted 


_ with ponore, doline and uvale. 


washed away and a distinctive bright red soil is formed from this, 
known as ‘terra rossa’ (see pp. 296, 298). In more barren districts, 
the pockets of red soils formed in rock crevices are often carefully 
collected by the peasants, and placed within stone-walled enclosures. 
In this way minute fields are literally made by hand and are 
protected against soil erosion, rain-wash, and wind erosion, or 
the depredations of grazing animals (especially of the goat). The 
patchwork pattern of these minute, walled, red fields in a setting of 
white sterile rocks, is as conspicuous as it is characteristic of the 
landscape of the drier parts of the karst. 
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Fig. 29. The distribution of the more important polja in the karst region 
Based on 1: 1,000,000, Geoloska Karta Kraljevine Fugoslavije, by K. V. Petkovié 
(Beograd, 1931). 


Note: Areas in black define the distribution of Tertiary rocks and of recent 
alluvial deposits. 
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GENERAL RELIEF FEATURES AND PHYSICAL REGIONS 


The karst area includes two types of relief. In the central region, 
roughly behind the coast from Zadar to Split, the relief is com- 
_ paratively low (region D4). It is ribbed from north-west to south- 
east in hills and basins, the relief generally never exceeding 2,500 ft. 
and mainly lying below 1,000 ft. This region—known often as the 
Zagora—with very dry and hot ‘Mediterranean’ summers is one of 
the most barren parts of Jugoslavia. 

Surrounding the Zagora region, in an arc, and impinging on the 
coast in both the north and the south, are regions of both lofty 
planine and high plateaux that rise in places to more than 6,000 ft. 
Between the mountain ranges, polja of great size are deeply sunk. 
This type of country makes up the Velebit-Lika region in the north 
(D1 and 2), the planine and polja country east of the Dinarske Gore 
(Ds), and the lofty coastal and interior country from Kotor south- 
_ward (D6, 7, 8). These more elevated regions experience lower 
temperatures and abundant snowfall and rainfall, so that some parts 
support considerable tree growth, and alpine-like pastures. Only 
very locally on the highest mountains have the surfaces been faceted 
and sharpened by ice action (Fig. 8), but elsewhere, though the 
- summit altitudes are not very great, the steep scarps and rock walls 
around the deeply set polja often increase the apparent magnitude 
and ruggedness of the relief, giving an almost alpine-like appearance 
_ to the sides of ranges that are not in themselves very lofty. 

Surface drainage in the region is comparatively scanty. In the 
north-east, the headstreams of the Kupa and Una rivers drain 
towards the Sava. In the west, only the Neretva river breaks com- 
pletely across the karst zone to the sea. Other small rivers of limited 
importance, and also draining to the Adriatic, are the Zrmanja, Krka, 
_ Cetina and Zeta. Apart from these, rivers appear on the surface only 
intermittently, here and there; each fragment is separated by long 
sections of underground drainage. 

On the basis of differences of landforms, relief, and the direction 
of drainage, the karst is divided into the following 8 sub-regions: 

Di The Julian Karst 

D2 The Velebit-Lika Region 

D3 The north-eastern plateaux (Biha¢-Karlovac region) 

D4 The Ravni-Kotari and Zagora platform 

Ds The main group of high planine and polja (Livno-Bugojno 

district) 
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D6 The coast plateaux (Humina) from the Neretva to Kotor 
D7 The interior high plateaux (Rudine) 
D8 ‘The Skadar region 


THE JULIAN Karst (REGION D1) 
The Notranjsko (Plate 24) 

The west of this region, known as the Notranjsko, forms the 
district adjacent to the Italian frontier. The highest summit occurs 
behind Fiume, in Risjnak (5,013 ft.). The plateau is broken by 
numerous shallow doline, dry valleys, and abrupt limestone edges. 
The drainage is mainly by underground rivers whose courses have 
been traced both westward to the Adriatic and northward for some 
25 miles into the Ljubljanica river system. ‘The underground rivers 
appear on the surface where they cross the small basins of Planina 
and Cerknica, two of the many small polja formed by solution at the 
contact of limestones and dolomites. The rainfall of this section of 
the karst is extremely heavy and not only are parts of the karst well 
wooded, but most polja suffer very heavily from inundation. For 
instance, in Cerknica, a lake persists for at least ten months of the 
year over most of the polje’s surface. The customary period of 
inundation is from October to the end of July over an area of 
II square miles, but inundation has been known to last continuously 
for eighteen months (during the years 1896-7). ‘The depth of the lake 
in winter averages 8-9 ft., but in exceptional years it reaches 13 ft. 
The water both rises and drains away through ponore on the sides 
and floor of the polje with great rapidity, hence even in the summer 
the condition of the floor of Cerknica is uncertain. Owing to the 
temporary choking of the jama and ponore, it often happens that, like 
Cerknica, the neighbouring polje of Planina shows wide fluctuations 
in the intensity of inundation from year to year. Systematic cave 
‘cleaning’ now takes place so that the water can drain away more 
freely, and this reduces the extent of flood areas. The region shows 
some of the problems that may arise when an international frontier 
line (i.e. the Jugoslav-Italian frontier) is drawn to follow the apparent 
surface water-parting and not the actual underground water-parting. 
The clearing of caves and ponore on one side of the frontier has been 
known to lead to changes in the flood régime in basins several miles 
away across the frontier, and connected by hitherto unsuspected 
underground channels. Recent increases in the intensity of floods 
in Planina polje in Jugoslavia have been attributed to cave clearing 
in Italy, nearby. 





Plate 17. Popovo polje 
A large dry ponor in the floor of Popovo polje. 





Plate 18. The Konavlje valley | 


The photograph shows a wide bogaz forming a furrow across the karst surfaces 
on the north-east side of the Konavlje valley. 





Plate 19. The river Cetina near Zadvorje 


This is a typical limestone gorge with underground tributaries emerging to meet 
the river by way of waterfalls. 





Plate 20. The polje of Cetinje 


This ‘dry’ polje shows the level cultivated floor of the basin sharply contrasting 
with the abrupt barren limestone hills enclosing it. 
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The nature of the relief of the Cerknica region has an interest and 
importance both historically and politically in one other respect, for 
here, better than anywhere else, inter-communication between the 
Adriatic Sea and the Danube basin is possible by way of a low 
‘saddle’ that scarcely: exceeds 2,000 ft., and the locality has thus 
always had significance historically. Modern routes, requiring easy 
gradients, pass between Cerknica and Planina polja to Postumia 
(Italy) across this saddle, in making communications from Ljubljana 
to Trieste. The only other district in the Notranjsko with road 
and rail communications across the region, lies behind Fiume, and 
here the railway follows a very circuitous course inland, through the 
basins of Fuzine, Lokve, and Delnice—three small but important 
polja near the southern boundary of the region. 


The Dolenjsko 


The Dolenjsko, or ‘lower land’, east of the Notranjsko and south of 
Ljubljana, is a region of limestone plateau between the Krka and 
Sava rivers. The plateau locally still exceeds 3,000 ft. in altitude, 
but makes rather barren karst, partly because the rainfall is lighter, 
and also because it is largely composed of the more soluble Triassic 
limestones. Earth movements caused the formation of the small but 
important polja of Kocéevje and Ribnica, whose region marks the 
zone where Alpine and Dinaric fold trends meet. Eastward, the relief 
falls in steps from the dry Suha Krajina plateau north of Velika Gora, 
to the plains of the Sava river. 


- THE VELEBIT-LIKA REGION (REGION D2) (Plates 15, 16, 26) 


This region comprises an oval-shaped plateau south of the 
_Notranjsko, which is partially enclosed by a horse-shoe-shaped rim 
of lofty ranges (Fig. 30). ‘The mountains enclose the Lika Plateau. 
The Velebit Mts. (over 5,000 ft.) make a formidable barrier between 
the coast and the interior, and are about 6 miles wide. Few means of 
communication are possible across these lofty mountains, whose 
surface is in any case much broken by deep doline and dry gullies. 
The inner east-facing slopes, unlike the rest of the mountain system, 
locally show exposures of rocks other than limestones (chiefly shales 
and sandstones), and these surfaces overlooking the Lika, are quite 
densely wooded, in contrast to the western slopes, which are very 
barren and dry. 

The Lika plateau stands generally at an altitude of 1,600-2,300 ft. 
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and is one of the poorest parts of Jugoslavia. Most of it presents a 
barren karst surface, within which are set isolated polja, separated 
by higher ranges, often known as bile, which have sometimes sterile 
and sometimes wooded surfaces. The drainage within and between 
the polja is unco-ordinated, but the chief rivers are the Lika and the 
Gacka. The Lika river collects several streams draining towards the 
centre of the Lika polje—a large basin focusing on Gospic¢, and 
sloping northward into the small Lipovo basin. ‘The Gacka river 
drains the forked Gacka-Oto¢ac pole. Both of these rivers disappear 
under the Velebit in the west of their respective basins, and they 
ultimately reach the Adriatic Sea—the Lika after an underground 
journey of 20 miles. In both the Lika and the Gacka polja there are 
areas liable to temporary winter inundation, but much of the surface 
in each basin is sterile karst. Locally, within the Lika, there are 
Tertiary lignite deposits of some value. The bile between the polja 
rise to heights of between 2,300 ft. and 3,000 ft. Eastward, they 
finally grade'in the south into the wooded PljeSevica Planina 
(5,000 ft.) and in the north, into the more dissected Kapella Mts. 
(3,900 ft.). The latter form the faulted eastern rim of the Velebit- 
Lika platform and descend by a very conspicuous fault scarp to the 
lower Dobra-Korana platform south of Karlovac, only 650~-1,200 ft. 
above sea level (D3). 


THE NORTH-EASTERN PLATEAUX (BIHAC-KARLOVAC REGION) (REGION 
D3) (Plates 23, 25) 


East of the lofty PljeSevica scarp there extends an area of both high 
karst and low karst plateaux. The former is the country around the 
upper Una valley, focusing on Biha¢, and the latter the district of 
the Korana and Dobra valleys—part of the Kupa river system— 
focusing on Karlovac. In both areas the surfaces are largely barren 
and show a marked development of karst features, but at the same 
time, unlike other parts of the karst, several continuous rivers exist 
and flow northwards in deep gorges to the Sava-Danube system. 


The High Karst Plateau 


The upper Una and Unac rivers : ateaded in this region follow 
very narrow defiles cut through the massive Cretaceous and Jurassic 
limestones which form the elevated PljeSevica and Grmeé Planina. 
These defiles are so narrow and deep that roads avoid them and make ~ 
use of small dry polja set at heights of from 2,000-2,500 ft. some 
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Fig. 30. The Lika and the Karlovac nam 
Based on 1 : 1,000,000, G.S.G.S. Series 2758, Sheet L33 (1941). 
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distance above the river valleys (e.g. the Petrovac pole west of 
Grme¢é). Grmet¢ Planina is a particularly prominent and broad 
waterless plateau that rises over 5,000 ft. and extends to the fringes of 
the karst region about 20 miles east of the Una valley. At Bihac the 
river swings sharply eastward and, following a narrow gorge cut 
transversely across the narrowing Grme¢ uplands, it finally emerges 
from the karst country at Bosanska Krupa. 


The Low Karst Plateau 

North of Biha¢, however, there extends towards Karlovac a much 
lower limestone plateau only 650—1,200 ft. high. Though low in 
altitude, this plateau has characteristic karst features, and is drained 
by the headstreams of the Korana, the MreZnica and the Dobra 
rivers. ‘These rivers mostly take their rise in powerful vrela, and 
finally converge on Karlovac in the Kupa river system. ‘The river 
valleys, as elsewhere in the karst, have the form of narrow and, in 
this case, comparatively shallow defiles useless for communications. 
The Korana, the longest river, drains from the famous Plitvice lakes, 
which, like some others in the karst region, occur where reefs of lime 
are deposited in the river bed to form a barrier behind which the 
water becomes ponded, making a chain of lakes of great beauty. 
The other rivers characteristically emerge by way of huge vrela from 
underground caverns, and flow in parallel valleys from south to 
north. The upper Dobra and MreZnica rivers have interesting 
courses for they flow at first from north-west to south-east, and then 
after passing underground at Ogulin, they reappear a short distance to 
the east, to flow almost exactly reversed in direction—i.e. to the north 
(Fig. 30). 

THE ZAGORA PLATFORM (REGION D4) 

This low dissected plateau is structurally continuous with the 
Dalmatian islands which represent its partially submerged margins. 
On the mainland it extends eastward to a boundary line defined 
roughly by a line between Mostar and Knin, east of which the land 
rises rapidly to high planine (Plates 14, 19, 27, 28, 29, 30, 31, 32, 
35> 36). 


The northern Zagora 


Near Sibenik the surface lies generally between heights of 600 ft. 
and 1,000 ft., and the land is remarkably level over wide surfaces. 
To the north, the Ravni-Kotari coastal promontory comprises very 





Plate 21. Mali Ovrh, Loz polje 


Mali Ovrh, in Loz polje, south-west of Ljubljana, is an example of a karstic spring 
(vrela). The river emerges from beneath the forested limestone scarp. 





Plate 22. Waterfilled ponore in Loz polje 





Plate 23. The forested northern karst, near Crnomelj 





Plate 24. The seasonal lake of Cerknica 
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level and low platforms only 150-400 ft. above sea level over 
distances exceeding 12 miles. A considerable part of the surface here 
consists of ‘Tertiary rocks alternating with Cretaceous limestones. 
The relief tends, then, to develop shallow corrugations, with sharp 
ribs of more sterile limestone rising in stony ridges above miniature 
dry Tertiary basins generally cultivated for the characteristic 
Mediterranean products, or, more occasionally, forming marsh or 
lakes (Lake Vrana and the Nadin marshes). 

Two rivers—the Zrmanja and the Krka—cross this -part of the 
Zagora region. In each case their lower valleys are useless for 
communications, for they are defiles, rather to be avoided. 

The Zrmanja (50 miles in length) emerges from underground 


~ sources 12 miles north-east of Knin and 8 miles south of the source 


of the Una river. For 8 miles it flows from north to south in a 
comparatively wide valley, until it turns sharply westward, to 
continue along the foot of the Velebit in a narrow defile which 
increases in depth seaward. ‘The river finally opens into the sea in 
Novi Grad bay, by way of a narrow submerged gorge bounded by 
rocky precipices, 650 ft. high (see p. 134). 

The Krka (47 miles in length) likewise comprises two sections. 
Above Knin, a series of tributaries converge from the Uilica Mts. 
One of these, the Butisnica, follows an open valley set from north 
to south and parallel with the upper Zrmanja. This valley, like the 
latter, has importance as a routeway for communications inland 
across the karst. Below Knin, however, the Krka follows a narrow 
gorge, exactly comparable in form to that of the Zrmanja to the 
north, and increasing in depth towards the coast. Its chief tributary, 
- the Cikola, similarly follows a broad depression above Drni8, uniting 
a series of open basins between the Svilaja range on the east and 
Moseé Planina on the west; the lowest of these basins forms Petrovo 
pole, important in relation to routes across the region. Below 
Drni8, the Cikola follows a narrow gorge like that of the Krka below 
Knin. The lower ends of both the Krka and Cikola valleys are 
submerged to form a long narrow branched lake held up behind the 
barrier which makes the falls of Skradin (150 ft. high). These falls 


have considerable local importance as a source of power for Sibenik. 


The southern Zagora 


South of Sibenik, as far as the Neretva, the characteristics of the 
Zagora show some important differences. The wide and unusually 
level platforms typical of the north are here replaced by increasingly 
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elevated and broken relief. The whole region is dissected into 
conspicuous barren white ridges and enclosed dry basins, making 
an intricate pattern of relief features behind Split. Near to, and south 
of Split, some of the highest ranges occur immediately behind the 
coast, with lower relief further inland. This is particularly evident 
in the Mosor and KoZjak ranges overlooking Split and, further 
south, even more so, in the Biokova. The latter forms a range 
4 miles broad and 25 miles long, set immediately above the coast 
and it makes a formidable barrier rising to a maximum altitude of 
5,780 ft. (in Sv Jure). The relief is here so mountainous that only 
one road crosses this range. : 

The Cetina river. A third river crosses the region, namely, the 
Cetina. Like the Krka and Zrmanja, the Cetina falls into two 
sections. ‘The upper section drains a broad depression on the inner 
side of the Zagora, between the Dinarske Gore and Svilaja. ‘The 
river unites a series of small basins occupying this broad furrow, — 
over a length of about 30 miles, and finally enters the broad circular 
basin known as Sinj polje—some 8 miles long and 5 miles wide, and 
970 ft. above sea level. 

So much water drains into this broad and level basin that a large 
part of it is very heavily inundated during all the winter months, 
and throughout the summer a shallow lake and a wide belt of 
impassabe marsh persist, making a large part of the pole floor 
useless at any season of the year. The terraced margins of the polje, 
however, are dry and cultivated. South of the Sinj polje, the Cetina 
river becomes enclosed in a typical karst gorge which deepens 
progressively towards the sea, as it traverses the massive coastal 
limestone plateau. The river turns through a very sharp angle as it 
trenches its way below Zadvorje and continues in a north-westerly 
direction for some 12 miles to reach the sea at Omi8 through a really 
impressive canyon (see p. 172). 

Between the Cetina and Neretva valleys and behind Biokova, the 
plateau is broken by a number of polja. The following are the more 
important of these: 

The Imotski polje, which lies about 12 miles inland from Makarska, 
has an area of 50 sq. miles and lies at an elevation of 850 ft. The 
polje is eroded along fractures in the Dinaric direction. Water 
accumulates in the basin during the winter from a number of 
separate vrela and ponore, and the lake covers two-thirds of the surface _ 
of the polje generally from October until the end of May (Fig. 31). 
The amount and duration of flooding fluctuates to some extent from 











Plate 25. “Phe lakes of Plitvice 
The karst in the Korana valley is well wooded as compared with other districts. 








Plate 26. Zuta Lokva 
Zuta Lokva is a small dry polje in the Lika, about ten miles east of Senj. 





Plate 27. The Krka falls 
The falls of the river Krka are about ten miles north of Sibenik. 





Plate 28. The river Krka above Sibenik 


This view, looking seaward, shows the remarkably level plateau surface (raised 
peneplain) into which the winding (and now submerged) river valley is incised. 
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year to year. In the summer, when the lake waters have largely 
passed underground, the floor is drained diagonally, from north-east 
to south-west, by the Velika. No river flows lengthwise along the 
floor of the pole from end to end (Fig. 31). 

Throughout the summer, some parts of the polje, near its southern 
wall, remain badly drained and partially inundated, but on the other 
hand there are sections of the floor within the flood zone which are 
just high enough to escape inundation even through the winter, 
when they stand as dry, low islands or ‘peninsulas’ in the midst of 
the flood waters. 

A typical group of much smaller basins lies near to the lower 
Neretva valley. ‘They all trend in the Dinaric direction as flat-floored, 
steep-walled basins, sunk within a low limestone plateau. The chief 
of these is the Mostarsko Blato. 

The Mostarsko Blato polje, which is not to be confused with the 

-Mostar polje 14 miles south-east of it in the Neretva valley, is an 
oval-shaped basin 74 miles long and 1} miles wide, set from north- 
west to south-east at an altitude of 750 ft. Fora short period in 
summer the floor is laid out in fields which contrast vividly in their 
green hue with the surrounding karst plateau, but it is inundated 
from November generally until June, though the surface is usually 
dry enough for some cultivation or for pasture in late summer. 
Marsh tends to persist mainly in the south-east, where a small 
shallow lake frequently remains throughout the year. 

_ The Ljubuski, Rastok and fezero polja are three small oval-shaped 
basins, also orientated from north-west to south-east, and set some 
9 miles north of the lower Neretva valley, and 6-9 miles inland from 
the coast. They all lie at less than 300 ft. altitude and are liable to 
heavy winter flooding. Ljubu&ki polje, drained by the embanked 
river TrebiZat (the lowest right bank tributary of the Neretva), is 
comparatively dry; Jezero (i.e. ‘lake’) is almost entirely covered with 
marsh or lake through part of the year. These three small polia 
have very flat and level floors, but the walls everywhere rise sharply 
as scarps around their margins, so that the low Zagora plateau 
assumes here a very disintegrated character. 


Tue Main Group or HicH Planine and Polja (REGION Ds) 

This area includes the high karst region, east of a line roughly 
from Knin to Mostar, and between the Neretva valley in the south 
and the Unac valley in the north. Parts of this country are quite 
closely wooded, but elsewhere the surfaces are very barren and 
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treeless. The limestone planine rise generally to heights of at least 
3,500—5,000 ft., and in some cases to much greater elevations. Here, 
on a much larger scale, features are set from north-west to south-east, 
in the Dinaric direction—enormous deep pola alternating with high 
mountain ranges. In Tertiary times, vast perennial lakes filled some 
of the pola. ‘To-day, however, there is only an extensive seasonal 
flooding of parts of the surfaces. The larger polja often appear like 
chasms sunk deeply into the plateau with tremendous scarped and 
cliff-like bounding walls. In most cases they are wholly enclosed 
basins. 

The ‘planina’ ranges often maintain comparatively high, even 
crest-lines, with prominent lofty summits rising above the general 
planina levels, such as Cincer (6,759 ft.), between Glamotko and 
Kupresko polja, 'Troglav (6,276 ft.) in the Dinarske Gore (Dinaric 
Mts.), and Sator (6,140 ft.) which overlooks the head of Livanjsko 
polje on one hand and the Unac valley to the north. In some cases, 
the apparent magnitude of the planina ridges is exaggerated by the 
tendency of the limestone to be denuded at the plateau margin into 
deep scarps and cliffs. For example, the Dinarske Gore, which extends 
from Knin as far as the southern end of the Livanjsko polje, is not 
exceptionally lofty amongst Balkan mountain ranges, rising as it does 
to summits of 6,276 ft. in 'Troglav and 6,070 ft. in KameSnica, but 
elsewhere showing heights of only 4,600-5,000 ft. above sea level. 
Yet the range assumes almost an alpine character where it drops to 
the great chasm made by the Livanjsko polje, and lines of communica- 
tion over the range are consequently very limited; the one road from 
Sinj to Livno—even when using the easiest and lowest pass (3,840 ft.) 
south of Troglav—descends with difficulty by many ‘hairpin’ turns 
into the polje. The characteristics of only the larger and more 
important pola of this region are summarized in the following 
account. 

The Kupresko polje (including the Rilicko and Suho polja), at 
3,600-3,800 ft., covers 36 sq. miles. The basin is of somewhat 
irregular shape, and lies in a lofty mountain setting on the extreme 
eastern margin of the karst. The polje is classified as a ‘dry’ basin, 
for no conspicuous seasonal lake develops. In the vicinity of the 
rivers crossing the polje there are, however, areas liable to inter- 
mittent flooding which present marshy surfaces even in summer. 
The polje floor is very level but isolated limestone hills (Aume) break 
the surface here and there. 

The Glamocko pole lies between the pola of Kupres and Livno at 





Plate 30. Petrovo polje 
The photograph shows the polje at Drni8, in the upper Cikola valley. 
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an altitude of about 3,000 ft., and covers a total area of 50 sq. miles. 
The basin has a curious elongated shape. It has a total length of 
20 miles from north-west to south-east, yet through most of this 
distance it has the form of a deep and pronounced U-shaped trench 
only about half a mile wide. At the northern end, near Glamoé, it 
broadens to a width of 6 miles and at the southern end to 24 miles. 
The northward flowing Jaruga river collects the drainage of the 
basin; most of the surface is flooded throughout the winter, and in 
the north-east (3 miles east of Glamo¢) there lies a considerable area 
whose surfaces make permanent marsh. 

The Duvanjsko pole lies immediately to the south-east of the 
Livno pole from which it is separated by a narrow ‘bridge’ of lime- 
stone, 3,500 ft. in altitude and only a mile wide. ‘The Duvno polje 
has a surface area of 65 sq. miles at an altitude of 2,850 ft. and, 
unlike the adjacent trough-like basins, it has a very broad, almost 
- star-pointed form. The polje floor is very level and it is surrounded 
by karst plateaux pitted with doline at about 3,500 ft. In Tertiary 
times a large lake must have existed here, for freshwater Tertiary 
rocks are widespread. Now, however, most of the floor of the polje 
is always dry, while such seasonal winter inundation as occurs, 
generally lasts for less than two weeks in the form of a lake. A zone 
of permanent marsh develops in the centre of the basin over a circular 
area of some 9 sq. miles. The Sujica river drains from the direction 
of the Kupres polje into and across the Duvno pole, disappearing 
underground beneath the south-west wall by way of several ama 
and ponore. 

The Livanjsko polje is the largest of all the Dinaric polja, and covers 
no less than 156 sq. miles. The floor lies at a height of 2,300 ft. It 
extends over a total length of 40 miles from north-west to south-east 
and has the form of an immense U-shaped trench, varying in width 
from 6 miles near Livno to three-quarters of a mile at the narrowed 
‘neck’ north of Busko Blato in the south. For 30 miles in its central 
and northern sections the trench maintains a uniform width of 
4 miles. The whole feature represents a large enclosed basin, floored 
with Tertiary (Oligocene and Miocene) freshwater limestones and 
marls, and including beds of lignite up to a thickness of 10 ft. It is 
large enough to form a major relief feature and has been developed 
by the combined influences of faulting, normal erosion, and solution 
—the direction of lines of structural weakness first determining the 
position and form of the feature (Fig. 31). 

In the south around the subcircular marshland of Busko Blato, 
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and thence northward toward Livno, the polje walls rise only about 
goo ft. from the floor of the depression to the adjacent karst plateau 
(here about 3,200 ft. above sea level). Elsewhere, the walls are much 
higher and, in places, on the sides of the Dinarske Gore, Sator, and 
Staretina Golija, they tower by sheer cliffs and precipices to great 
heights. Only two roads (one from Livno to Sinj, and one from 
Livno to Glamo¢), make exit from the basin, and these are roads of 
alpine-like character. In addition to the difficulties involved in 
negotiating the relief, the floods on the polja floor have hindered road 
development. In recent decades, works for flood amelioration and 
land reclamation have vastly improved the conditions in some areas, 
but inundation still occurs very extensively in winter and spring, 
when snows are melting on adjacent high ground. There are three 
areas always liable to inundation. 

(i) At the northern end, the Zdralovac Blato (marsh) covers 
nearly 40 sq. miles, and extends for g miles lengthwise along the 
polje from side to side. It is continued southward along the area 
drained by the Jaruga for a further 6 miles. Zdralovac forms 
permanent inundated marsh whereas the area to the south is only 
seasonally flooded. Until the close of the last century Zdralovac 
was the site of a permanent lake but the clearing of ponore around the 
area has so improved drainage through the limestone that the period 
of complete inundation, now lasts only from mid-November to the 
end of June. A comparatively slight choking of the drainage outlets 
would probably cause the surface to revert to a condition of perennial 
lake inundation. 

(ii) In the centre, where the polje is at its widest, a second shallow 
basin occurs—i.e. the Livno basin, which receives much surface 
drainage, especially from several streams rising in the low plateau 
south of Livno. The drainage is collected by the river Plovuca, 
which flows westward to ponore and jama at the western wall of the 
polje. ‘The region immediately west of Livno was at one time 
inundated during the winter for at least six months. Since reclama- 
tion, the period of inundation has been at least halved over an 
area of about 40 sq. miles, and, as the floods now end at the latest 
by the end of May, two to three weeks have been added to the 
effective length of the growing season for these reclaimed 
surfaces. ‘The temporary lake is not more than 5—15 ft. deep when 
formed, but a large area of permanent marsh still persists near to 
Livno. 

(iii) At the southern end of this great trench lies the third shallow 
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basin where the polje broadens into the circular marsh of Busko 
Blato about 20 sq. miles in area. This surface is flooded at least 
until July, and then partially but not completely it dries out during 
the summer. Between Busko Blato and the Livno basin the polje 
narrows sharply, to give a thin ‘neck’ of comparatively dry unflooded 
plain. 

Around the margins of the polje, throughout its length, there are 
series of narrow terraces, sometimes cut in rock and sometimes in 
alluvial material just above the present flood level. Most of the 
villages are located on these terraces. The three separate shallow 
basins flood quite independently of each other, and are fed from 
springs mostly found on the eastern side of the polje. Each basin 
similarly is emptied or partially emptied, by jama and ponore at the 
foot of the western wall; thus fragments of three rivers drain 
obliquely across the polje from the north-east to the south-west 
_(Fig. 31). No single river drains lengthwise along the entire basin. 


THE CoasT PLATEAUX (HUMINA) FROM THE NERETVA TO KOTOR 
(REGION D6) 


South of the. Neretva there extends a broad zone of low karst 
plateaux near the coast almost as far as Kotor. The general summit 
altitudes are less than 3,000 ft. and over large areas only about 
1,500 ft. above sea level. This is the district of Humina. The 
plateaux are often very dry and very barren over a wide extent of 
country, and though the summits maintain marked uniformity of 
level, the plateau surfaces are deeply pitted and perforated with 
doline and uvala so that routes across the region are tedious and 
difficult, though a small scale map does not reveal the existence of 
physical obstacles. This dry plateau extends to the coast. ‘The most 
important feature in the region is the Trebinje basin, forming the 
Popovo polje. 


The Popovo Polje (Plates 33, 34) 

Because of its accessibility, the Popovo pole is one of the most 
frequented of polja, situated inland about 10 miles from the coastal 
environs of Dubrovnik. In many respects it is unusual. It measures 
25 miles in length, and is set from south-east to north-west in the 
Dinaric direction. It varies in width from 2 to 3 miles in the south- 
east, to half a mile or less in the north-west. The basin lies parallel 
to the coast, and its floor slopes north-westward between altitudes of 
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800 ft. and 700 ft. At its upper, broader south-east end, it has the 
form of a very open trough, but towards the north-west, the narrow- 
ing polje develops a sinuous form that looks at first glance very like 
that of a normal valley, which, however, ends blindly (Fig. 32). 
The character of the floor varies. In the south-east, near Trebinje, 
it is a rocky plain known as both Lug and Suma. This is diversified 
by abrupt isolated limestone hills or hume, while the rock floor itself 
is much broken by doline. Within the latter, small fields of ‘terra 
rossa’ are carefully preserved within stone walls. This part of the 
polje is not liable to inundation, hence its dry rocky nature. The 
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Fig. 32. Popovo Polje 


Based on various sources, but mainly on the 1 : 100,000 J ugoslayv official series, 
Sheet 126: Dubrovnik (Belgrade, 1934). 


lower, narrow end of the polje is, however, inundated to a great depth 
each year and as a result the surface is very level, and covered 
completely with deposits of river and lake alluvium built up to a 
considerable thickness by the annual floods. No part of the rocky 
limestone floor is exposed in this area. 

Unlike other polja (e.g. Livno where rivers drain transversely 
across the basin from east to west), the Popovo polje is followed by a 
river which drains the basin lengthwise from south-east to north- 
west. This is the river TrebiSnjica, which, underground, collects 
the drainage of the river MuSica (from the Gatacko polje) and 
emerges as a river of great volume some 20 miles north-east of 
Trebinje. It flows south-east to Trebinje, in a deep gorge, and 
thence swings sharply round to flow along the Popovo basin from 
south-east to north-west, disappearing underground once more in 
the extreme north-west. During the winter the volume of the 
Trebignjica is considerable because in this section of the karst the 
rainfall is exceptionally heavy in autumn and winter. In view of the 
amount of precipitation that occurs, it is perhaps the dryness of the 


THE WESTERN DINARIC REGION (THE KARST) 67 


adjacent plateaux rather than the amount and intensity of the 
flooding of Popovo that is phenomenal, since for a distance of about 
25 miles on either side there is no other sign of surface drainage on 
the stony plateau. 

During the dry ‘Mediterranean’ summer the volume of water is 
much reduced and the river TrebiSnjica gradually loses itself through 
many groups of ponore in the river bed, especially in crossing the 
upper part of the polje. In autumn, however, and throughout the 
winter, the ponore cannot absorb all the water into the underground 
channels. The river rises very rapidly and finally overflows to flood 
the northern (i.e. lower) ends of the basin completely, over a length 
of about 12 miles. The area of the lake surface grows with remarkable 
speed, particularly in the first few weeks of the rainy season (i.e. the 
last half of September) when the valley may become covered with 
flood water in the space of only one or two days. ‘The lake water 
_accumulates during November and December until a depth of from 
65-130 ft. is reached. ‘This flood water is gradually absorbed 
underground, and by June the surface is usually fairly dry, and is 
then cultivated during the short available growing season. Flooding 
may last until July and in any case sometimes reappears temporarily 
for one or two days after heavy thunderstorms during the summer 
‘months. This makes harvesting precarious, and the loss of crops 
from this cause for seven years in succession has been recorded. 
From Popovo, the waters of the TrebiSnjica circulate underground 
and drain in two directions—both north-westward to the lower 
Neretva, and south-eastward, to the spectacular river Ombla, 3 miles 
behind Dubrovnik (see p. 205). 

The steep scarps bounding the Popovo basin rise to plateaux 
2,000-2,600 ft. high in the west, and to the high BjelaSnica ridges at 
3,900-4,250 ft. in the east (Motka 4,580 ft.). The pole walls are 
least clearly defined in the south-west, opposite T'rebinje. ‘l'wo 
important dry valleys leading from the depression break the con- 
tinuity of the southern wall elsewhere, and these are of value for 
communications. One dry valley at the extreme northern end of the 
basin connects by easy gradients and a low pass with the Neretva 
valley. The other dry valley occurs in the middle of the south side 
of Popovo, where a dry gorge leads from a col above the coast town 
of Slano, northward to Zavala in Popovo. 
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THE INTERIOR HiGH PLATEAUX (RUDINE) (REGION D7) 


This includes the more elevated karst country, curving from the 
upper Neretva basin to the coast regions around Kotor. Much of 
the relief forms very dry and extensive plateaux, generally about 
3,300 to 4,000 ft. high, and remarkable for their entire lack of surface 
drainage over considerable areas. In two localities, the plateaux are 
replaced by lofty and very rugged peaks. One lies to the north, 
around the upper Neretva basin, and includes Prenj (6,900 ft.), Velez 
Planina (6,230 ft.), Crvanj Planina (6,230 ft.), BjelaSnica (6,800 ft.), 
and Treskavica (6,850 ft.). ‘These mountains are high enough to 
have been sharpened by ice action in Pleistocene times (Fig. 8). 
The second region of rugged relief lies to the south, around Kotor 
bay and in the Krivosije and Lovéen mountains; (Orjen, 6,220 ft., 
north of Kotor, and Lovéen, 5,740 ft.). The location of these ranges - 
immediately behind the coastline increases the apparent magnitude 
and ruggedness of the features (Lovéen, for example, lies only 3 miles 
from the coast); the land rises in magnificent fjord-like scarps around 
Kotor bay, and road engineering locally from the coast inland 
assumes a truly ‘alpine’ technique (see pp. 206-10 and Plates 37, 38). 

This is a very barren tract of country, and therefore any small 
basins and hollows within which soils have accumulated are impor- 
tant in providing the chief localities for settlement. Many such small 
steeply walled basins exist, e.g. at Grahovo and Dragalji, 10 miles 
north of Kotor. In addition to these, and particularly towards the 
eastern margins of the karst, there are the large polja of Gacko, 
Niksié, Nevesinje, Dabar and Fatnica. 


The Gatacko (Gacko) Polje — 

The polje of Gacko lies on the eastern fringes of the karst (3,200 ft.), 
and has an area of 20 sq. miles. It is set between the very lofty country 
of Bioé (7,900 ft.) and Magli¢ (7,800 ft.) to the east and Baba and 
Bjelasica Pl. (5,600-5,g00 ft.) to the west. ‘The polje is oval-shaped, 
and its axis follows the Dinaric direction for a length of 10 miles. 
Mountain streams from the east unite as the river MuSica, which 
follows a zig-zag course across the polje, and thence disappears under 
the south-west wall. Formerly, considerable flooding took place in 
this basin; the pole floor was converted into lake or marsh for most 
of the year, and a common sight was that of small farmhouses on 
wheels which could be drawn forward on the plain in the dry season 
(so as to stand near the pasture and fields) and back again towards 





Plate 31. The Cetina valley 


This view, taken below the power station at Zadvorje, shows the terraced and 
cultivated slopes of the valley, with macchie-covered limestone hills above. 





Plate 32. The crests of MoSor Planina 
The dissection of exposed limestone summits is clearly shown. 
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Block diagram of the polja of Fatnica and Dabar 


Fig. 33. 
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the higher dry margins during the flood season. Extensive reclama- 
tion has been achieved, and now the streams are dammed back and 
the water is stored in large reservoirs. This ensures not only the 
draining of a large part of the polje floor, but also a supply of water 
for irrigation during the hot summer months. The period of heavy 
inundation is now short, lasting only for a few days, and about 
2,000 acres of marsh have been converted into land fit for cultivation. 
The Mu8ica river continues to flow underground, and emerges later 
as the TrebiSnjica river, draining into Popovo. 


The Niksié Polje 
This small ‘dry’ polje, which is not subject to floods, has an 
irregular outline, and is situated near the eastern margin of the karst 
zone. The headstreams of the river Zeta unite and flow from north 
to south across it. After disappearing underground, this drainage 
- reappears later below Niksi¢, as the river occupying the important 
Zeta valley. The level pole floor is broken by several isolated hills 
and ribs of limestone, especially near the town of Niksié, and these 
make conspicuous defensive points. The plateaux around the polje 
are extremely barren, rising to heights of between 3,200 and 4,000 ft. 
in the west and to more than 6,500 ft. in the east, where they overlook 
the Moraéa valley. 


The Nevesinjsko Polje | 


Roughly rectangular in shape, the polje of Nevesinje is the largest 
of the ‘dry’ polja of the karst, covering 70 sq. miles at a height of 
about 3,000 ft. It lies about 10 miles east of Mostar. Part of it is 
cultivated, but much of it has a barren karst surface, and the absence 
of inundation leaves most of the polje floor devoid of alluvial flats. 
The polje has no bounding wall in the south, but the western and 
eastern walls are sharply defined in bold scarps rising to Velez 
Planina (6,230 ft.) in the west, and Crvanj Planina (6,230 ft.) in the 
east. A very striking feature is a deep winding gorge which opens 
into the polje, and leads from the Gatactko polje, 20 miles distant. 
This gorge has the appearance of a deep V-shaped valley cut ‘recently’ 

| by ariver that formerly must have linked the two basins together (as 
an overflow channel between them); it has importance now in deter- 
mining the route for the only road communication from the Gatacko 
polje to Nevesinje. The river Zalomska takes its rise within this 
gorge and flows by way of it to Nevesinje pole, crossing this from east 
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to west. Beyond the polje, the river is known to continue underground 
for 26 miles beneath SnijeZnica Pl. 


The Dabarsko and Fatnica Polja 


These basins lie near the western margins of the region, and 
together they are sunk within karst plateaux with a general elevation 
of about 3,000 ft. The form of these pola is interesting, for their 
floors lie like the two lower, inner compartments of a single, composite 
oval basin about 20 miles in length from north-west to south-east 
(Fig. 33). Their very level floors lie at 1,500 ft. and are surrounded 
by walls that rise steeply to a flat intermediate platform at 2,000 ft. 
elevation. ‘The two basins are flooded for a period of at least 6 to 7 
months, and in Dabar a condition of permanent marsh exists through- 
out the year, so that the smaller Fatnica basin contains the chief 
centre of population. As in Gacko polje, but here on a very impressive 
scale, an exceptionally deep dry ravine breaks the north-west wall 
of Dabar, and leads westward to Stolac. The walls of this gorge rise 
almost sheer, in some places through 3,000 ft., from the valley floor 
up to the plateau. Presumably, this well-defined feature was cut by 
a predecessor of the present Bregava (the lowest left-bank tributary 
of the Neretva), which now takes its rise near Stolac. The defile has 
great importance in determining the route followed by roads across 
this barren and often difficult country. 


The Neretva River (Plates 39, 40) 


This river system traverses both regions D6 and D7; it is important 
in being the only river of any considerable size and volume which 
cuts completely across the karst. Though it has comparatively few 
tributaries, it collects an enormous volume of water from underground 
sources. 

The upper section of the river flows longitudinally, from_south- 
east to north-west, and like its tributary, the Rama, it follows a 
well-marked structural line of weakness on the inner margins of the 
karst zone. The valley here is entrenched beneath very massive and 
rugged limestone mountains forming the crests of the Dinaric system 
in this area; e.g. BjelaSnica (6,800 ft.), ‘Treskavica (6,850 ft.), Lelija: 
(6,700 ft.), Crvanj (6,230 ft.), and Prenj (6,900 ft): The upper 
Neretva valley is extremely narrow. 

Below the confluence of the Rama, the Neretva turns sharply to 
cut transversely across the Dinaric ‘grain’, from north-east to 
south-west. Again the valley has the form often of a mere defile, 





Plate 33. Popovo polje 


The lower end of Popovo polje is seen; the layers of mud deposited on the floor of 
the lake, year by year, have accumulated to a considerable depth. 





Plate 34. Popovo polje 


| The floor of the polje in winter is a lake, but in summer it is intensively cultivated 
when the lake waters subside. 
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Plate 35. The road between Split and Metkovi¢ 


The main roads follow the alternating barren ridges and elongated dry cultivated 
depressions which are typical of this part of the Zagora. 





Plate 36. Jezero polje 
Stony barren uplands surround the cultivated floor of this polje, near the lower 


Neretva vallev. The floor is level except when broken by a limestone hum rising 
sharply from the plain. 
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sunk below the lofty rugged summits of Cvrsnica (7,300 ft.) and Prenj. 
Only at Jablanica are there minute valley flats, and for some 20 miles 
below this point no plains exist until that part of the Neretva valley 
known as Bijelo Polje is reached, above Mostar. } 
West, below Bijelo Polje, the Neretva leaves the mountains and 
follows a course of alternating gorges and basins incised into and 
across a comparatively low plateau (Fig. 68). The largest of these 
basins is the Mostarsko polje, below Mostar. This broad polje is 
5 miles wide, and only 150 ft. above sea level. South of Mostar polje 
for 12 miles, the river still follows a winding gorge cut through the 
low Dubrava plateau, here only 1,000 ft. high. The Bregava tributary 
from the east and the Trebizat from the west both bring in a large 
volume of water, though they are short in length. Below Capljina, 
as far as the sea, the river threads a meandering course for 20 miles 
across extensive waterlogged flats. ‘These are oval in shape, and set 
_ from north-west to south-east between abruptly rising ribs of lime- 
stone. ‘Terra firma’ hardly exists over many of these plains, for 
they are almost everywhere heavily inundated, and have surfaces of 
impassable marsh—typical of land still in the making. The firmest 
ground lies close beside the banks of the winding Neretva, and along 
these banks railway communication is extended to the river port of 
Metkovié and road communication to Opuzen, in spite of the 
impassable waterlogged character of the adjacent plains generally 


(see pp. 174-5, 176-7). 


THE SKADAR REGION (REGION D8) 


From the regidn of Kotor, southward to Lake Skadar, the relief 
is varied, and includes three main types. 


The Coastal Uplands (Plates 42, 43, 44) 


A broad coastal range, rising to 5,220 ft. in Rumija, stands between 
the Adriatic Sea and Lake Skadar. On either hand the descent is 
steep, and the relief is rugged; only one pass, used by road and rail, 
gives communication across this range from the lake-side to Bar on 
the coast. At its southern end, the relief descends abruptly along 
the southward facing Tarabo8 scarp, which overlooks the frontier 
plains and hills of the Bojana and Drim lowlands (Fig. 74). 


The Skadar Basin 


Lake Skadar occupies most of the surface of a folje of considerable 
size, set from north-west to south-east, between the high coastal 
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mountains and the much higher Prokletije (North Albanian Alps) 
to the east. The lake surface is 20 ft. above sea level, and it is between 
20 and 25 ft. deep. Its total surface area is 146 sq. miles. ‘The lake 
is drained at its southern end by the Bojana (25 miles long). In the 
north, the Zeta, Moraéa and Cijevna rivers all flow into the lake, and 
they have together built out a broad alluvial plain, sloping gently to 
the lake from Podgorica. The plain is fringed with a broad zone of 
marsh. Of these three rivers, only the Zeta lies wholly in the karst 
region. It emerges from underground caverns below Niksi¢, and 
flows for 22 miles in the open Zeta valley, important locally, both 
for its fertility and as a routeway. The Cijevna is primarily an 
Albanian river, but before entering the lake-side plains it follows a 
stupendous defile cut in the Albanian Mts. to a depth of 3,000 ft. 

The western (Jugoslav) side of the lake is rocky and rises steeply 
from the lake to the mountains, and here the shore-line is much 
indented. The northern lake margin is low-lying and swampy. The 
eastern (Albanian) shore is less indented and is characterized by 
many small streams which separately drain from the adjacent lofty 
Prokletije Mts. 

These rivers and streams constitute another type of physical 
impediment in the region, for, after periods of heavy rains in the 
Prokletije, they rise very rapidly in volume, becoming wild torrents 
which have no bed and render the crossing of the plains on this 
Albanian sector at times very dangerous. ‘The heavy winter rains 
always bring a seasonal rise in the lake level and this leads to the 
flooding of low-lying shores. 


The Bojana-Drim Lowlands 

The Bojana-Drim coastal lowlands contrast with the bold karst 
country for they consist of quite extensive and partially or completely 
waterlogged plains lying just above sea level. Long ridges and 
rounded isolated hills rise abruptly from these plains in separate 
‘islands’ of bold relief. Only the section of this plain that lies between 
the river Bojana itself and the TaraboS scarp is included within 
Jugoslavia. In some of its physical characteristics, the region is 
reminiscent of the lower Neretva valley (Figs. 68 and 74). 

Where it leaves the lake, the Bojana river is a clear and rapidly- 
flowing river, which formerly could carry off with ease the flood 
waters supplied to the lake chiefly by the Moraéa and the Crnojeviéa. 
When rivers are liable to a great seasonal increase of volume, and, 
in addition, to open rather abruptly from mountain country on to 
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lowland—as in this region—they are especially subject to floods with 
sudden and frequent changes in their courses. Of this there is plenty 
of evidence in the region. The Drim once flowed independently to 
the sea, but the bed of the Bojana was gradually silted up, helped in 
this process by a change in course effected by the Drim, which came 
to make a connexion with the Bojana through the Drinasa channel, 
as well as by way of its old pre-existing channel. In addition to this, 
the gradual building up of the bed of the lake near Skadar resulted 
in the small river Kir becoming diverted from its original course 
(i.e. into the lake) to one directed into the Drinasa instead. These 
changes of course have meant that the Drim and the Kir have 
together so increased the load carried by the Bojana river that this is 
now inadequate as a drainage outlet for the Skadar lake. Apart from 
the trouble this has caused in the Bojana valley, it has also led to an 
increase in the extent of inundation at the northern end of the lake. 

The Bojana, the Drim and the Kir plains are all subject to heavy 
floods and frequent changes of course as their river beds are raised 
by deposits of sands. Most of the plains around the lower Bojana 
are permanently marshy. The Bojana finally enters the Adriatic by 
a small delta with two distributaries which are much blocked by sand 
and mud banks, giving only 44 ft. depth of water. ‘These banks often 
change in position and the current at the same time is strong, making 
navigation difficult. 


THE EASTERN DINARIC REGION 


The eastern Dinaric region for the most part covers the historic 
_ regions of Bosnia, and parts of Croatia, Montenegro and western 
Serbia. It is triangular in shape, extending over a length of 745 miles 
from north to south on its eastern side, and tapering thence north- 
_ westward to Karlovac. Physically, it consists of the basins of the 
rivers Drina, Bosna and Vrbas, and part of the basins of the rivers 
Una and Kupa. All of these rivers drain northward to the Sava and 
Danube basin. One small but important sub-region is included, 
which drains southward into the Drim system. ‘This is in the 
Metohija, south-east of the Prokletye. 


GEOLOGY AND SCENERY 


Structurally, this region forms part of the Dinaric fold mountain 
system, but the eastern Dinaric zone differs conspicuously from the 
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western section in its scenery and relief, for the sterile, waterless 
plateaux of the karst are here replaced in the east by a series of 
mountains, hills and valleys that are almost everywhere well watered 
and forested or are devoted to pasture or agriculture. There are, of 
course, many local differences of scenery dependent on the geological 
diversity of the region as a whole (Figs. 24 and 25). The most 
characteristic rocks exposed over the region are massive limestones, 
sandstones and shales of Triassic age, and these make up by far the 
larger part of the surface. Locally, there are areas of Mesozoic rocks 
left on the older Triassic rock surfaces; and these varied Jurassic, 
Cretaceous and Tertiary sandstones, marls, clays, shales and lime- 
stones make a medley of rock types, irregularly distributed. ‘The 
proportion of the surface that still shows karst scenery is evident 
from Fig. 6. 

All of these ‘younger’ sedimentary rocks represent the material 
out of which the Dinaric folded mountain system was mainly built; 
but with increasing frequency northward and eastward, rocks of the 
much older, ‘Pre-Dinaric’ Palaeozoic rock structure are exposed here 
and there, where, so to speak, the folded Dinaric rock cover has 
become ‘threadbare’ and the underlying older rock floor shows 
through. These Palaeozoic rocks consist mostly of Permain or 
Carboniferous sandstones and shales. 

In addition to these varied rocks, there are other areas of crystalline 
rocks of uncertain age, forming in some areas, for example, small 
fault-bounded massifs (e.g. Vranica Planina, west of Sarajevo, 
Fig. 24). Elsewhere there are small exposures of granite which forms, 
for example, the prominent though low summits of Cer (2,254 ft.) 
and Boranja in the lower Drina valley. In some respects, the most 
striking among the crystalline rocks of the Dinaric region (because 
of their special influence on the scenery) are exposures of the rock 
known as serpentine, and which extend in an ever-widening though 
discontinuous zone, from the neighbourhood of Karlovac and the 
lower Una valley, south-eastward across the lower Vrbas, Bosna and 
Drina valleys to the middle Ibar basin. These rocks are generally 
variegated, but predominantly dark green in colour when first 
exposed, although with weathering they change to brown and bright 
red surfaces, forming a material that quickly crumbles, so that scarps 
and cliffs are common, and ranges of quite moderate elevation carved 
in this rock appear wild and rugged. 

The heavy autumn rains especially tend to erode the faces of the 
serpentine hills very quickly, particularly where there is no vegetation 
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to protect the surface from erosion. As a result, the bottoms of the 
valleys, and even the stream-beds, in such country, tend to become 
choked with scree and rubble from the scarred and rugged hill-sides. 
The lighter summer rains percolate into the rock, so that permanent 
springs lie comparatively deep. At this season, too, the dark-coloured 
rocks absorb the sun heat so quickly that the rock itself by day 
becomes very hot, and the soil warm and dry; the serpentine hills 
therefore become associated with a characteristic flora of special 
drought-resisting plants. ‘The mountains of Ljubi¢é Planina, and 
Borja Planina between the Vrbas and Bosna; Konjuh, south of the 
Spreca valley; Zlatibor and Povlen adjacent to the Drina valley; 
and finally the lofty Kopaonik mountains flanking the Ibar valley 
farther east, are all composed in large part of these serpentine rocks 
and possess the rather wilder scenery characteristic of them. 


GENERAL RELIEF FEATURES AND PHYSICAL REGIONS 


Viewed as a whole, this country represents a series of NW-SE 
mountain ranges and valleys. The highest ranges lie well to the west, 
on the fringes of the karst, and the summits along the crest-line itself 
increase in altitude southward. For instance, roughly north of the 
latitude of Sarajevo, no summits exceed 6,500 ft. though Vlasi¢ 
Planina (6,200 ft.) north of Travnik nearly reaches this height. South 
of Sarajevo, on the other hand, many summits exceed 6,500 ft., and 
their altitudes increase towards the south-east for example, at 
Vranica (6,800 ft.), Treskavica (6,850 ft.) and also at Bjela8nica 
(6,800 ft.), together with a medley of very lofty chains which exceed 
8,000 ft., comprising both the Prokletije (North Albanian Alps) and 
Mokra Pl. Most of this very high country—i.e. exceeding 6,500 ft. 

-—occupies the area set between the headstream valleys of the Rama, 
Neretva and Bosna rivers, on the one hand, and the region of the 
headstreams of the Piva, Tara and Lim on the other hand. From 
these, the crests of the Dinaric system, the summits of the planine 
and plateaux descend gently north-eastward through Cemernica PI. 
(4,300 ft.) to Kozara (3,200 ft.) near Banja Luka in the north-west, or 
from Javor Pl. (4,900 ft.) and Zlatibor (4,750 ft.), to Majevica PI. 
(2,750 ft.) near Tuzla, in the east. 

The four river basins in this area make a considerable net of surface 
drainage, and the country is deeply dissected by long narrow valleys. 
The rivers generally occupy forested gorges amidst scenery of especial 
beauty, and the valleys open to any appreciable extent only in the 
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region of the foothills near the Sava. A striking feature of the region 
is the alinement of the river valleys from north-west to south-east 
(for example, the valleys of the Tara and Piva, the upper Bosna, the 
Spreca and the upper Vrbas). Further, the river valleys of this region 
do not normally comprise an alternating sequence of basins and 
gorges, as in other parts of Jugoslavia. Small and large basins do 
occur in some districts, but, through the major part of their courses, 
the rivers simply follow long and continuous deep gorges that often 
zig-zag curiously through the mountains by sharp turns; the longi- 
tudinal valleys extend over considerable lengths from south-east to 
north-west, and alternate with shorter stretches where the rivers 
have cut transversely through the intervening ranges from south-west 
to north-east. 

For the purpose. of regional description, the eastern Dinaric 
country is divided into the following five sub-regions, but in no case 
should the boundaries of these areas be regarded as being sharply 
defined: 


Er Metohiya 

E2 Northern RaSka (the upper Drina basin) 
E3 Stari Vlah (the middle Drina basin) © 
E4 Bosnia, Vrhovina and Krajina 

E5 ‘The Tertiary hill country of Posavina 


METOHYJA (REGION Er) 


The Metohiya region is clearly differentiated physically by the 
impressive mountain framework which encloses it to the north and 
south, and by the fact that it is drained by tributaries of the river 
Drim which flows to the Adriatic Sea, not, as elsewhere, to the Danube 
basin. It lies in an area that has suffered intense faulting (Figs. 34 
and 35). 

The Metohija is a region of high plains and hills carved in soft — 
Tertiary rocks which provide considerable areas of fertile soil. ‘The 
Tertiary basin between the mountains extends from Prizren in the 
south to Pe¢ in the north, over a distance of more than 40 miles. 
Many small tributaries drain into the Metohija, and river erosion 
has linked together the former separate basins of Prizren and Dyako- 
vica. The streams have so dissected the Tertiary rocks that the 
landscape is one of low hills and valleys rather than of open plains. 
The rivers unite as the Beli Drim, which flows southward to Prizren, 





Plate 37. The slopes of Mt. Lovcen 


Stone-walled fields, typical of the karst, are set amidst barren rock surfaces, 
wherever soil can be collected in sufficient quantities. 
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_and thence westward to join the Drim beyond the Albanian frontier 
(Fig. 36). 

The Tertiary hills are, however, quite dwarfed by the very lofty 
mountains of the Prokletije and Sar Planina which frame the region 
on two sides. The remaining two walls bounding the region to the 
south-west and north-east are not so conspicuously defined, but, 
none the less, they exist. ‘To the south-west, the frontier between 
Jugoslavia and Albania follows the crest of a range carved in the 
eastern fringes of a large area of serpentine rocks of very rugged 
relief. ‘This ridge separates the basin of the Beli Drim from that of 
the main Albanian Drim, and it is broken only where the Beli Drim 
has cut the gorge connecting the two rivers. ‘Towards the north-east, 
the Metohija grades into the belt of rolling uplands and plateaux 
formed of Cretaceous limestones, over Crnoljeva Pl. and Ciéevica 
(about 3,500 ft.), set between the Metohija and Kosovo pole. ‘The 
descent to the plains from both the Prokletije (and their continuation 
in the Mokra Pl. and Suva Pl.) on the one hand, and from the Sar 
Planina on the other, is very abrupt. These ranges are bounded by 
tremendous fault systems set from north-east to south-west, which 
determine both the sharp break in the relief and the orientation of 
the mountain chains. In the case of the Sar Planina, a double fault 
system exists, for the Polog basin (‘Tetovo), to the south of the range 
is also a downfaulted basin. Both ranges exceed 8,000 ft. in altitude, 
and neither escaped the effects of glaciation in Pleistocene times; 
this has sharpened the relief and added to the mountainous character 
of their surfaces—particularly in the Prokletije system, where the 
glaciation was more widespread. Whereas the Sar Planina consists 
mainly of ancient crystalline schists, the Prokletije is chiefly carved 
in limestones and marbles and hard shales, with occasional areas of 
crystalline rock. With snowclad summits, wild gorges, lofty glaciated 
valleys and the precipitous descent to the lowlands around Peé, the 
Prokletije mountain system makes an impressive framework to the 
Metohiya basin on its northern side, and these mountains have always 
been a natural ‘refuge area’ for Albanian and other mountain 
dwellers. 


NorTHERN Ra&Kka (THE Upper Drina BASIN) (REGION Ez) 
(Plate 41) 


North of the Prokletije is an area of high plateaux and planine 
drained and dissected by the headstreams of the Ibar, and the Lim, 





Plate 39. ‘The gorges of the upper Neretva valley, near Jablanica 


The photograph was taken below the confluence of the river Rama, and looks 
north-eastward. 





Plate 40. The lower Neretva valley 


Near Poéitelj, north of Capljina, the river valley is incised into the low Dubrava 
plateau, whose extensive level surface is clearly shown. 
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as well as by those of the Drina. Much of this area continues some 
of the features of the karst country and consists of waterless high 
limestone plateau—particularly in the west, around Durmitor, 
Sinjajevina and Ljubi&nja (adjacent to the upper Tara valley). These 
plateaux, together with Komovi and Mokra Pl. farther east, comprise 
wild mountain country exceeding 6,500 ft. in altitude. Into the 
limestone masses the headstreams of the Drina (viz. the Tara, Piva 
and Cehotina rivers) have cut very deep canyons, exposing along 
their narrow valleys the underlying older, lower Triassic shales and 
sandstones (Fig. 25). At Foca, below the confluence of the three 
tributaries, the character of the valley, and the direction of the Drina 
changes, and this locality approximately marks the northern margins 
of the RaSka region. The river Lim, which rises in the Prokletije, 
flows northward by Komovi through lake-studded glaciated mountain 
country. North of Berane it follows a valley cut across Carboniferous 
shales, which contrast with the Triassic limestone country to the 
west. Here the surface drainage is much more plentiful, and though 
narrow, the valley of the upper Lim has not the character of a deep 
rocky canyon, as in the Tara and Piva valleys above Foéa (particularly 
where these flank Durmitor). Locally, elsewhere, quite small basins 
have been opened in the limestone rocks by the influences of faulting 
and subsequent erosion. ‘These basins make tiny polja, whose floors 
have been covered with Tertiary lake deposits, now dissected into 
low hills, while the flanks of the basins rise steeply up to the adjacent 
plateaux. In some cases these little basins occur within the drainage 
systems of the main rivers, so that their valleys seem to 
widen temporarily; others are quite isolated—for example, the 
basins of Berane in the Lim valley, of Pljevlja in the Cehotina, 
and the isolated basin of Sjenica. In this type of country, small 
_ plains such as these determine the more important sites for settle- 
ments, since the valleys are almost useless either for settlement or 
for communications. 

East of Berane, the headstreams of the Ibar lie within this region. 
The river Ibar takes its rise on the fringes of the lofty glaciated 
uplands of the Prokletije system, and it flows almost due east towards 
Kosovo in a very narrow winding valley beneath the limestone 
uplands of Mokra Pl. (which continue the Prokletije system north- 
eastward). North of this valley, shales and sandstones become 
increasingly frequent, and are crowned locally with domes of ser- 
pentine rocks. Here the eastern boundary of the Dinaric region 
merges into the country of the Morava-Ibar system. 
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STARI VLAH (THE MIDDLE DriINaA BASIN) (REGION E3) 


Northward from the RaSka country, a district drained mostly by 
the Drina and its tributaries, centres on the country known as Stari 
Viah—an isolated area within which old patriarchal customs still 
survive (Plates 45, 46, 47, 48). Most of the country is cut up into 
an intricate pattern of hills and valleys. The rivers have been rapidly 
deepening their valleys since the last upheaval of the land, and no 
widening of the valleys by river erosion has as yet taken place on 
any appreciable scale. In some places—notably in the curious 
double-looped course of the Drina between Tara and Javor Pl.— 
the river follows such extremely narrow tortuous gorges cut trans- 
versely through the mountain ranges, that these afford no routeways 
for any form of communications. The well-rounded mountain crests 
vary in height, but on the whole they are much lower than in the 
region of RaSka, and they descend gradually from south to north; 
over considerable distances the summits of the ranges often preserve 
in a remarkable manner an even crest line, as if forming a part of 
platforms once bevelled to a common level. They include the bold 
crests of Zlatibor (about 4,500 ft.) south of the Drina (carved chiefly 
in serpentine rocks) and Javor Pl. and Tara plateau (about 5,000 ft.), 
across which the Drina trenches its valley at right angles to the 
‘Dinaric’ direction. In the north, the heights in general do not 
exceed 4,000 ft. 

Almost centrally placed within this rather incoherent pattern of 
mountains and valleys, a large isolated limestone plateau lies west 
of Javor Pl. and north of the little Pra¢a tributary of the Drina. This 
is in some respects the heart of Stari Vlah—a region sometimes of 
forest, and sometimes of open rolling plateau, most of it exceeding 
an altitude of 4,000 ft. It is an area curiously deficient in surface 
drainage (Fig. 10)—in contrast to the intricate river network charac- 
teristic of the areas around it, where impervious shales and sandstones 
are the predominant rock types present. Over a distance of some 
25 miles it forms a prominent upstanding limestone plateau, over- 
looking the adjacent much lower valleys carved in shales. Its surface 
features show all the characteristics of karst country on a miniature 
scale, with tiny faulted basins marking minute polja within which 
the centres of population are located—Rogatica, Olovo and Glasinac. 

To the north-east of this area, the Drina turns and flows north-west 
across the broad belt of Carboniferous shales which are here laid 
bare of a top cover of Mesozoic rocks. 'This region is hilly and is 





Plate 41. The Durmitor range 





Plate 42. Rumija, above Stari Bar (D8) 





Plate 43. The gorge of the river Moraéa 
The view shows the gorge north-east of Podgorica. 





Plate 44. ‘The northern branches of Lake Skadar (Scutari) 
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less than 3,000 ft. in altitude, with slightly sharper and more out- 
standing summits in the more resistant granite crests of Cer and 
Boranja. In this section of the valley, narrow plains border the river, 
and along these both settlements and roads are developed, unlike 
the middle Drina valley. 

In the country south of the Spreca, and west of the Drina, the 
dissected broken and diversified country of Ravan, Zvijezda (4,520 
ft.), Konjuh (4,360 ft.) and Vranja (2,800 ft.) flanks the Stari Vlah 
limestone plateau on its northern side. The wooded hills and valleys 
here are composed of a very varied pattern of shales, sandstones, 
limestones and, over a large part of the surface, serpentine rocks, 
the latter making the more rugged summits of Konjuh. These 
various rocks are mainly impervious, and therefore a considerable 
surface drainage (e.g. the courses of the Krivaja tributary of the 
Bosna, and of the Drinjaéa, tributary of the Drina), are prominently 
incised in narrow valleys across the region. ‘To the north, the hills 

and low planine descend sharply to the broad, faulted basin of the 
Spreéa (confluent with the Bosna at Doboj). ‘The Spre¢a valley marks 
a clearly developed east-to-west line of structural weakness along 
the northern margin of the Dinaric region. The Sprecko polje (20 
miles long and 5 miles wide) at the eastern end of the Spre¢a valley, 
marks the only extensive area of alluvial plain in the country north 
_ of the Prokletije through the districts both of RaSka and Stari Vlah. 


BosNIA, VRHOVINA AND KRraJINA (REGION E4) 


This region, centring on the Sarajevo basin and the crystalline 
massif of Vranica to the west of it, includes the upper and middle 
sections of the Bosna, Vrbas and Sana rivers. Viewed as a whole, 
the region is one of quite lofty planine in the south-west, descending 
from the crests of Vranica, Bjela8nica and Treskavica—all above 

6,000 ft.—northward to the much lower hills and ranges of the 
Vrhovina (between the Vrbas and the Bosna) and the Krajina 
(between the Una and the Vrbas). The area has the characteristic 
relief of the Dinaric region, and makes rugged country. Most of the 
surface is dissected by a profuse network of streams and rivers ulti- 
mately related to either the Vrbas, the Bosna or the Una river system; 
but, generally, the river valleys are little more than defiles incised 
across the plateau and planina ranges and uplands. The only localities 

where the valleys have an appreciable width lie in the upper Vrbas, 
and in the upper Bosna valleys, in the region of the great faults 
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bounding the Vranica crystalline block. In the districts of Krajina and 
Vrhovina, where the rivers cut across a wide variety of rocks, the 
main river valleys are especially narrow and tortuous, and in many 
sections roads have been built along them only with great difficulty. 


The Vrbas Valley 

The Vrbas valley broadens to a width of more than a mile in its 
upper sections near Bugojno, i.e. in the faulted country between 
Vranica and the karst. Below this, as far as Banja Luka, it is deeply 
incised and narrow, and the road following the Vrbas valley from 
Banja Luka to Jajce is renowned for its magnificent scenery. Cut 
back from the Sava-Danube basin since Pliocene times, the Vrbas 
valley has been deepened so rapidly in some places that not only is 
the valley very narrow, but also the tributaries have not been able 
to keep pace with the work of the main river. Thus the Pliva, draining 
from the lofty karst planina of Smiljevac, to the south-west (and 
forming the little lake of Pliva near Jajce), now enters the Vrbas by 
waterfalls 100 ft. high, cut in travertine deposited by the river. ‘The 
lake and the falls at Jajce are widely known for their beauty. Between 
Jajce and Banja Luka the course of the Vrbas is set across the 
Cretaceous ‘Flysch’ composed of sandstones, limestones and marls, 
and the winding valley is here particularly narrow. ‘The Vrbanja, 
the chief tributary, enters the main valley near Banja Luka from the 
south-west, and occupies a similar narrow valley. In one section, 
however, the Vrbanja valley widens, namely in the little faulted basin 
of Kotor Varo’, which extends over a length of nearly 12 miles and 
a width of 3 miles. This was the site of a small Tertiary lake, and the 
basin is largely filled with Tertiary rocks, now dissected into hills 
and low plains whose form contrasts sharply with the higher crests 
and summits surrounding them. 


The Bosna Valley 

The Bosna valley includes in its upper course the largest Tertiary 
basin of the Dinaric region, which was the site of an extensive 
Tertiary lake. This basin extends from Sarajevo to Travnik. It was 
formed along the margins of the faulted crystalline block of Vranica, 
which lies immediately to the west. The Sarajevo basin is surrounded 
on all sides by mountains. To the south-west lies the high karst 
plateau of BjelaSnica; to the west, the forested heights of the crystal- 
line block of Vranica Pl. Eastward and north-eastward, the moun- — 
tains, though quite prominent, are lower in altitude, and they are 





Plate 46. The gorges of the river Drina 





Plate 47. The gorge of the river Vrbas, above Banja Luka 





Plate 48. Country between Sarajevo and ViSegrad (E3) 


The narrow ‘youthful’ valleys are deeply incised into the ‘mature’ level crests 
forming the plateau above them. 
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formed of quite different material (limestone, sandstone and shales 
and areas of serpentine). The Tertiary lake basin was largely filled 
with Tertiary rocks. These have been dissected by the Bosna and 
Lagva rivers, and now form a subdued relief of hills and valleys 
within the bolder mountain framework. Only in the south-east, near 
Sarajevo itself, is there an area of undissected plain, a good deal of 
which is liable to seasonal inundation and has a level surface of marsh 
and alluvium. 

North of Zenica the mountains close in around the basin and the 
Bosna valley becomes very narrow. Like the valley of the Vrbas, it 
is often a mere defile, in this case cut across a diverse zone of ser- 
pentine rocks, shales and sandstones, as far as Doboj at the confluence 
of the Spreca. Only at one point (and over a distance of less than 
3 miles) does the valley widen, and this is in the minute Tertiary 
lake basin of Zepée, set amidst the zone of serpentine rocks. 


The Krajina District 


West of the Vrbas, the district of Krajina forms roughly the 
north-western limits of the Eastern Dinaric region. It lies north of 
the abrupt scarp bounding the high Grme¢ Pl. This district is 
associated with a rather confused distribution of Palaeozoic rocks, 
partly mantled with soft Tertiary rocks, which have all been sculp- 
tured into hills and crests, usually reaching 3,000 ft. in height, e.g. on 
Kozara Pl. The Krajina region is drained by the Sana and its 
tributaries, whose more open valleys contrast with the narrow defiles 
of the upper Una, to which they are tributary. Immediately to the 
south of Kozara Pl., the broad alluvium covered basin of Prijedor 
(5 miles wide and 8 miles long) follows the Dinaric direction, and 
closely resembles in its form and position the polje of Spreca, at the 
eastern end of the region. 


THE TERTIARY HILL COUNTRY OF PosaviNa (REGION E5) 


From Karlovac in the north-west to the Drina valley in the east, 
a belt of Tertiary rocks borders the Sava valley. This region com- 
prises the southern margins of the district of Posavina, and it is 
similar in some respects to the Slavonian hill country to the north 
(see pp. 31-5). The Tertiary rocks of this region cover a wide 
extent and include a variety of intensely folded sedimentary rocks. 
To the south, the Kozara, Trebovac and Majevica planine form 


comparatively bold Tertiary ranges, exceeding 3,000 ft. in altitude. 
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The country, generally, is much lower, and summits for the most 
part do not exceed 2,000 ft., and often do not even rise to 1,000 ft. 
The landscape is one of well-watered and fertile valleys and forested 
hills. 

Innumerable small streams have cut an intricate pattern of little 
valleys across the region, but the main features are provided by the 
lower courses of the four large rivers—the Una, Vrbas, Bosna and 
Drina, each of which has cut sinuous and comparatively narrow 
trenches across the belt of hills; the widths of their flood plains vary 
from only a half to two and a half miles. The Tertiary hill country 
descends quite abruptly to the plains of the Sava, thus defining the 
northern margin of the ‘Dinaric region’ quite clearly; almost every- 
where the scarped hills overlook the plains from heights of about 
700 to 1,000 ft. The Una valley opens out to these plains at Dubica, 
the Vrbas shortly below Banja Luka (beneath Kozara), the Bosna 
below Modrié, and the Drina near LjeSnica. 

Prosara at the confluence of the Una and the Sava, and Motajica, 
at the confluence of the Vrbas and the Sava, mark small crystalline 
uplands comparable to those exposed through the Tertiary rocks in 
Slavonia (see pp. 32-3). These isolated hills extend the Dinaric 
country to the Sava river itself. 


BIBLIOGRAPHICAL NOTE 


There is no general work of reference to the regions described in this chapter, 
but numerous papers have been published, mostly in foreign journals, for parts 
of it. 

(a) The following are among the more accessible and the more descriptive of 
these papers: 

(1) D. A. Wray, ‘The karstlands of Western Jugoslavia’, The Geographical 
Magazine, vol. 59, pp. 392-409 (London, 1922). 

(2) W. M. Davies, ‘An excursion in Bosnia, Hercegovina and Dalmatia’, 
Bulletin of the Geographical Society of Philadelphia, vol. 111, pp. 21-50 (Phila- 
delphia, 1901). 

(3) J. Cviji¢, ‘Hydrographie souterraine et Evolution morphologique du Karst’, 
Recueil de l'Institut de Géographie alpine, vol. v1, pp. 375-426 (Grenoble, 1918). 
This important paper, dealing with the landforms of the karst, is in part summarized 
in E. M. Sanders, ‘The Cycle of Erosion in a Karst Region’, The Geographical 
Review, vol. XI, pp. 593-604 (New York, 1921). 

(4) N. Krebs, Beitrdge zur Geographie Serbiens und Rasciens (Stuttgart, 1922). 
This work gives good physical descriptions of the eastern part of the area. 

(5) E. de Martonne ‘Excursion en Yougoslavie’, Annales de Géographie, vol. 
XXXIX (Paris, 1930). This is accompanied by a number of papers on various aspects 
of western Jugoslavia, written by members of a French inter-university excursion. 
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(6) G. Gravier, ‘Le SandZzak de Novi Pazar’, Annales de Géographie, vol. xx, 
pp. 41-67 (Paris, 1913). 


(b) More technical accounts of parts of the region are given in 
(1) B. Z. Milojevi¢, Les Hautes Montagnes de Yougoslavie (Beograd, 1939). 


(2) A. Grund, ‘Beitrige zur Morphologie des dinarischen Gebirges’, Geo- 
graphische Abhandlungen, vol. 1x, part 3 (Leipzig, 1910). 


(3) J. Cviji¢, ‘Bildung und Dislozierung der dinarischen Rumpfflachen’ 
Petermanns Mitteilungen, vol. LV, pp. 121-7; 156-63; 177-81 (Gotha, 1909). 

(4) Y. Chataigneau, ‘Le Bassin de Sarajevo’, Annales de Géographie, vol. 
XXXVIII, pp. 306-327 (Paris, 1928). 

(5) R. Bo&njak, ‘Lika’ (in Serbo-Croat, with German summary), Editions 
spéciales de la Société de Géographie de Beograd (Beograd, 1937): 

(6) J. Rogli¢, ‘Imotski polje’ (in Serbo-Croat, with French summary), Editions 
spéciales de la Société de Géographie de Beograd (Beograd, 1938). 

(7) An important early work dealing with drainage problems in the karstlands 


of Bosnia and Hercegovina is P. Ballif, Wasserbauten in Bosnien und den Hercegovine 
(Wien, 1896). : 


Chapter IV 
EASTERN JUGOSLAVIA 


Introduction: "The Morava Region: The Mountains of North-east Serbia: The 
Macedonian Region: Bibliographical Note 


INTRODUCTION 
General Geology 


The region includes the north-west corner and eastern flank of 
the ancient Rodopi block, together with a small part of the zones of 
crushed, folded rocks that are marginal to this massif on either hand, 
in the Dinaric and Carpathian fold systems respectively. Crystalline 
rocks make up the bulk of the region, but sedimentary rocks of many 
ages are also present, especially in the north-west and the south- 
west districts (Fig. 5). The ancient core of the peninsula is largely 
composed of metamorphic rocks known as gneisses and schists, and 
these have a wide extent. In two ways, the scenery has been much 
affected by the events of ‘Tertiary time. 

(i) In the first place, the somewhat rigid Rodopi block was cracked 
and intensely fractured by the strains of earth movements which 
elsewhere, in the less resistant sedimentary rocks, produced folded 
mountains. In this region, therefore, more than elsewhere, great 
blocks of the crust were in some cases raised and in other cases 
depressed, while at the same time, in many localities, there were 
outbursts of volcanic activity along zones of weakness. As a result, 
very large basins were developed, especially towards the western 
margins of the region. 

(iit) Secondly, the formation of the Tertiary seas led to the sub- 
mergence of large parts of the area in the north and the south, to 
such an extent, that arms of the seas penetrated into the mountains 
up to heights now nearly 3,000 ft. above sea level (Fig. 37). Later, 
when the seas receded, isolated lakes must have persisted for some 
time in many of the mountain-girt basins. As a result, ‘lertiary rocks 
are found to have quite a widespread distribution sometimes in small 
and at other times in extensive surfaces, even in the heart of the 
mountain country. In addition, the unusual pattern of the present 
river systems is largely the result of the manner in which these 
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Fig. 37. The maximum extent of the Tertiary seas in the Central Balkan region 


Based on J. Cviji¢, ‘L’ Ancien Lac Egéen’, Annales de Géographie, vol. xx, p. 228 
(Paris, 1911). See also Fig. 7. 


isolated lake basins have been linked together and drained, by the 
cutting of inter-connecting gorges between them. 


General Relief Features and Physical Regions 


Like other parts of the Balkan peninsula, the region is one of very 
broken relief, but because of its geological history, the pattern 
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assumed by the mountain ranges is here chaotic. No trace of the 
regular Dinaric ‘graining’ of the relief features is present. Over most 
of the central and northern districts the mountain crests rise fairly 
uniformly to heights of at least 4,000 ft., but they do not generally 
exceed 7,000 ft. This altitude is exceeded, however, by most of the 
mountain ranges in the south-west and elsewhere along the southern 
and south-eastern frontier. 

Whether the mountains are lofty or less elevated, almost every- 
where the country is sufficiently dissected for most of it to have 
remained, as a whole, comparatively inaccessible. On its predomi- 
nantly crystalline rock surfaces, there is a considerable surface 
drainage making a somewhat incoherent drainage pattern, with the 
result that a deep network of both broad valleys and narrow gorges 
dissects the country. Formerly, though this is by no means true of 
the entire area to-day, dense forest growth added to the physical 
difficulties of the region. Much of the country now, however, shows 
the bare scarred slopes of deforested mountain surfaces. 

The river systems drain to the Aegean (in the Vardar system), to 
the Danube (in the Morava and Timok systems) and to the Adriatic 
Sea (in the Drim system, together with lakes Ohrid and Prespa). 
The pattern of the river valleys is unlike that of any other part of 
the state, for here much river-capture and diversion has taken place, 
and the ‘fish-hook’ bend that may denote this is frequently evident. 
Here, too, a special feature of the river valleys is their tendency to 
follow almost everywhere a remarkable sequence of basins alternating 
with gorges. 

Eastern Jugoslavia falls into three main regions: the Morava 
region, which includes the country of the Morava and Ibar river 
systems; the mountains of north-east Serbia, including the segment 
of the Carpathian fold system; the Macedonian region, which is 
primarily the country of the Vardar basin. The sub-regions within 
these main regions are as follows: 


F The Morava Region 
(1) Sumadija 
(2) ‘The lower Morava valley 
(3) The Zapadna Morava basin 
(4) The Ibar basin 
(5) he Juzna Morava basin 

G The Mountains of North-East Serbia 
(1) The NiSava region 
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(2) The Timok region 
(3) The Carpathian gorges of the Danube 


H The Macedonian Region 


(1) The lakes of south-west Macedonia 
(2) ‘The upper Vardar basin 

(3) The Bitolj-Prilep basin 

(4) The middle Vardar basin 

(5) The southern Vardar basin 

(6) ‘he north-east Macedonian region 
(7) ‘The Strumica basin 


THE MORAVA REGION 


GENERAL FEATURES 


The Morava river system drains an area of somewhat complex 
character, crossing part of the Rodopi massif, and the fringes of 
both the Dinaric and Carpathian folded areas on either hand. The 
river system is formed from the union of two river basins, i.e. of the 
JuZna (i.e. southern) Morava and the Zapadna (i.e. western) Morava. 
The Juzna Morava rises far to the south, and its headstreams drain 
the northern flanks of Skopska Crna Gora. As far as Stalaé the 
river follows a course for the most part set due north. Within this 
section, two tributaries are confluent from the west, namely the Toplica 
(rising in the Kopaonik Mts.) and the Jablanica (rising in the Kozarica 
Mts.). ‘The chief tributary into the Juzna Morava from the east is 
the NiSava, which opens an important route to Sofia and Istanbul. 

The Zapadna Morava joins the Juzna Morava near Stala¢ (Fig. 40). 
The course of the former is set almost at right angles to that of the 
Juzna Morava, for it flows from west to east (not south to north), 
rising very near to the Drina valley, north of Zlatibor. Near its source 
it receives the comparatively small Moravica tributary which drains 
northward by way of a narrow valley from the lofty Golija range to 
the south. The valley of this tributary opens no important routeway. 
Much more significant, however, is the parallel valley to the east, 
occupied by the far longer Ibar river, whose tributary headstream, 
the Sitnica, continues from a southward direction the line of the 
Ibar—the Sitnica rising far to the south in Kosovo polje (see p. 94). 
Some of the tributary headstreams of the Ibar therefore rise at no 
great distance from those of the Juzna Morava, and the two rivers 
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flow northward in roughly parallel courses, as a double-pronged head 
to the lower Morava valley. Below the junction of the two Morava 
rivers near Stala¢, no important tributaries enter the main river. 
Much of the intervening upland country within which these rivers 
lie is—in terms of Balkan relief—not of very great altitude, particu- 
larly in the north. ‘The most rugged and the highest relief lies around 
the Ibar basin in the Kopaonik and Golija Mts. which exceed 6,000 ft. 
From a wider standpoint, the country of the Morava river system 

has great significance, for into the lower Morava valley there converge 
transcontinental highways which here fork both southward to the 
Aegean and south-east to the Black Sea. This gives to the area 
great strategic and political significance, both regionally and inter- 
nationally. ‘There are some appreciable physical differences within 
the area and these are summarized with reference to the following 
five sub-regions: 

Fi Sumadija 

F2 The lower Morava valley 

F3 The Zapadna Morava basin 

¥4 The Ibar basin 

F5 ‘The Juzna Morava basin 


Sumapya (REGION Fr) 


This region is chiefly associated with the northward projecting 
spur of hilly country which forms the promontory on which Belgrade 
(Beograd) stands. In many respects it represents the heart of Old 
Serbia, and owes its name (Sumadija, i.e. ‘forested’) to the fact that, 
up to a century ago, the district was covered with forests of beech 
and oak trees. The Sumadija region includes, roughly, the country 
from the Morava valley westward to the Kolabura valley and from 
the Danube, southward, to the basin of the Z. Morava. It is a region 
of broad platforms that have been much dissected by river action. 
The platforms increase in height, from altitudes of about 600 to 
1,200 ft. in the north to about 3,000 ft. in the south. The hills and 
higher ranges often show a very level crest-line over considerable 
distances, as if they have been widely planated or bevelled, and they 
represent ancient erosion surfaces that are now undergoing rapid 
dissection. Most of the surface features at lower altitudes are carved 
in the less resistant Tertiary rocks; these are likewise marked by many 
terraces (in places up to six) that indicate stages in the fall of the 
Tertiary sea level as the Danube basin was drained (Figs. 38 and 39). 
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Protruding through the Tertiary rock mantle, there are other 
rocks, generally more resistant to denudation, which form slightly 
upstanding hills. In the south these are the last outposts of the 
Rodopi block of crystalline rocks which tapers to the vicinity of 
Kragujevac. Farther north, however, for some distance south of 
Belgrade, the backbone of the spur is composed more commonly of 
sandstones and shales of Cretaceous age. 

The folded Tertiary and Cretaceous rocks extend comparatively 
far to the north, with the result that the spur projects into the Danube 
basin, and the Sava and Danube rivers are forced to swing immedi- 
ately round its northern flank. In the north, therefore, the hills of 
Sumadija overlook these rivers and their flood plains quite abruptly. 
At this point, too, the Sava and Danube rivers meet. Thus, in a 
unique manner, a variety of physical circumstances combine to give 
to this locality many natural advantages both for local defence and 
for the control of routeways. ‘These several physical factors deter- 
mined the site of Belgrade. 


THE Lower Morava VALLEY (REGION F2) 


To the east, the hills of Sumadija descend sharply to the terraces 
and plain of the lower Morava valley. This plain marks the site 
of a wide and deep gulf that was penetrated by the Tertiary sea for 
some time, and it shows several broad flat terraces carved in ‘Tertiary 
rocks along its margins (Figs. 38 and 39). 

Over a width of 10 miles the plain is very level. On this, the 
Morava river is a ‘misfit’, for it twists and turns upon itself, leaving 
abandoned channels and ox-bow lakes (locally known singly as 
mrtvaja) as it sluggishly meanders within a zone never exceeding a 
width of 2 to 24 miles, in spite of the considerable total width of the 
plain. From an altitude of only 420 ft. at Stala¢ the plain descends 
gently to 250 ft. at its confluence with the Danube, so that over a 
distance of roughly 60 miles, as the crow flies, it loses less than 200 ft. 
in height. The total length of the winding river is of course much 
greater than 60 miles, and the gradient and velocity of the river are 
very low. Near the river, therefore, flooded surfaces are common, 
but beyond the narrow meander belt the surface of the plain is 
comparatively dry for a width of several miles on either hand. The 
dry plain, together with the terraces beyond it on the flanks of the 
valley, are the sites of numerous large villages. 
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THE ZAPADNA Morava BasIN (REGION F3) (Plate 49) 


During the violent earth movements of Tertiary times, parts of 
the ancient Rodopi block and of the old land masses adjacent to it 
were fractured in such a way that lines of very ancient structural 
weakness were revived. ‘Thus, in the region of the present Zapadna 
Morava, a series of small basins were developed in a direction roughly 
from west to east and, as elsewhere, they formed the sites of small 
lakes during phases of ‘Tertiary time. Later these were linked together 
by rivers which cut gorges through the intervening uplands. Hence 
there came into being the somewhat unexpected east-to-west valley 
of the Z. Morava, which rises very close to the Drina valley. 
The basins that make up the Z. Morava valley are not all of great 
size. The most important is the Catak-Kraljevo basin which is 
about 25 miles long. It lies between the small PoZega basin to the 
west, with which it is connected by a very tortuous gorge, and the 
KruSevac valley to the east, leading into the lower Morava valley. 
The valley as a whole provides an important routeway from east to 
west in country where valleys following this direction are generally 
absent. It has, however, a very characteristic Balkan feature, namely 
the alternation of gorge and basin, so that at points, notably between 
Caéak and PoZega, roads are forced out of the valley on to the 
adjacent plateau. 


THE IBaR Basin (REGION F4) (Plates 50, 51, 52) 


The region of the Ibar basin includes extremely varied scenery and 
some unusual physical features. The relief ranges from the plains 
of Kosovo in the south to the unusually wild mountain scenery of 
the Kopaonik Mts. in the north. The region is largely composed of 
crystalline rocks; these are areas of granite and of volcanic rocks, 
but a large part of the surface, especially north of Mitrovica, consists 
of serpentine, and the scenery typical of this rock, is especially well 
developed in the Kopaonik Mts. These overlook the Ibar valley 
roughly between Mitrovica and Ra’ka. The mountain is a formidable 
wall, scored with steep ravines that at times are filled with small 
torrents. The lower slopes of the mountains are covered with rock 
rubble, while the upper slopes show abrupt scarps and rocky edges. 
In the granite summits of Suvo Rudi8te, the Kopaonik range exceeds 
6,500 ft. Almost as rugged and as high are the ranges of Golija and 
Rogozna, which flank the Ibar valley on its western side (Figs. 40 
and 41). . 
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The Ibar valley is incised deeply between the mountains north of 
Mitrovica, and the country is difficult of access, though roads can 
follow the valley—here set from south to north and ultimately open- 
ing into the Kraljevo basin of the Z. Morava. The upper Ibar 
does not follow the same direction for the river rises well to the west 
beneath Smiljevica (7,460 ft.) and at first it flows south-eastward 
below Mokra Pl. and Suva Pl. For this reason, the Sitnica tributary, 
south of Mitrovica, is often regarded as the natural headstream of 
the Ibar, for it continues its direction southward almost to the Vardar 
headstreams. The Sitnica is important in that it drains the broad 
basin and plain of Kosovo, famous for their historical associations 
(Plate 52). Set in the heart of the peninsula, it coincides with a 
faulted basin which for a short time was covered by an arm of the 
Tertiary sea, extended from the direction of the Aegean. ‘Tertiary 
rocks still fill the basin up to a height of about 2,000 ft., but the 
altitude of the plain is about 1,700 ft. The plain branches into the 
basin of the Lab (Malo Kosovo) in the north-east, into the Binatka 
Morava to the east, and into the plain of Vucitrn-Mitrovica to the 
north-west, so that the lowland marks a convergence of routes in 
a region of otherwise high and broken relief. 

A special characteristic of this district to-day is the anomalous 
drainage pattern which it shows (Fig. 42). Thus, the upper Ibar 
flows towards the open plains of Kosovo, but on reaching them at 
Mitrovica, it turns sharply through nearly 120° to follow the narrow 
defile beneath the Kopaonik Mts. northward. The Lab, a tributary 
of the Sitnica, likewise flows southward, until near the Sitnica, it 
turns northward, through the Kosovo basin. Finally, in the south, 
the Nerodimka, a tributary of the Lepenac (and so of the Vardar 
system) now takes its rise in the marshy area which also feeds the 
headstreams of the Sitnica. It is obvious that a considerable part 
of the drainage of Kosovo at one time flowed south, and has been 
turned to flow northward as a result of river capture. Characteristi- 
cally, there is no well-defined water-parting between the Vardar and 
Ibar river basins, and routes can pass easily from one to the other 
in this section of their valleys. 


THE JuzNA Morava BasIN (REGION F5) 


The course of the Juzna Morava lies almost entirely within the 
domain of the Rodopi crystalline rocks (Fig. 41). Faulted basins 
were developed within it, and outbursts of volcanic rock occurred 
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here and there along lines of weakness. In places, the volcanoes, 
though no longer active, can still be identified in hills that still retain 
their cone-shaped profiles—in Grot (4,360 ft.) and Oblik (4,000 ft.), 
between Vranje and Leskovac. While the basins were being formed 
in some areas, elsewhere great blocks of ancient schists were thrust 
eastward in the north, towards Suva PI. (Fig. 43). Within the basins, 
Tertiary rocks including lignites were formed. South of Stalaé the 
Morava is deeply incised for a few miles across a spur of crystalline 
rock, beyond which it flows for about 60 miles along the broad 
Leskovac basin; crystalline rocks on the west side of this important 
depression are still covered with Tertiary rocks. The J. Morava, 
Toplica, Jablanica and Veternica rivers have dissected these softer 
rocks into a subdued relief of wide valleys and long, flattened crests 
—now planted with vines. The gentle slopes of these hills contrast 
very sharply with the steeper slopes of the crystalline rocks rising 
above them. South of the Leskovac basin, the river Morava is closely 
confined once more in the very narrow Grdelica gorge, cut in 
crystalline rocks and forming a feature that again has had political 
and historical significance. This gorge, narrow and 16 miles long, 
links the basins of Leskovac and Vranje, and it has always made 
communication between the northern and southern section of the 
Morava valley difficult. Settlements avoid the valley and cluster on 
the less enclosed upland slopes above the gorge. Leskovac at an 
early date became an important route focus, for, before the coming 
of the railways, routes to Vranje from the north were forced to by-pass 
the Grdelica gorge, and to use, instead, the more open Veternica 
valley or to pass by the Jablanica valley to Kosovo and the Ibar valley. 

The elongated basin at Vranje is the smallest of those in the J. 
Morava system, and has a length of only some 15 miles. A con- 
siderable thickness of 'Tertiary rocks form the floor of the basin, the 
mountains rising eastward to the lofty frontier crystalline ranges of 
Besna Kobila (6,300 ft.) and to StreSer (6,100 ft.) above the Morava 
valley. 

Westward, above Vranje, and curving round the northern flanks 
of the isolated mass of the Skopska Crna Gora, yet another broad 
alluvium covered plain occurs, occupied by the upper Binactka 
Morava. This plain leads to Kosovo and so offers an alternative 
route into the upper Ibar basin. More important from the standpoint 
of communications, is the low Kumanovo ‘threshold’ which opens 
southward directly from the J. Morava and Vranje basin, into the 
Skoplje basin. The Kumanovo-PreSevo basin marks yet again a © 
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sinall faulted depression set between the high forested Skopska Crna 
Gora on the west, and it marks one of the ways by which the Tertiary 
‘Aegean’ Sea may have expanded northward into the Vranje-Morava 
basin. Here, therefore, the conditions of the drainage of Kosovo 
polje are to some extent repeated, for the water-parting between the 
Morava and Vardar tributary headstreams lies at a height of only 
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Rodopi massif and Suva Planina, south of Ni§ 


Based on K. V. Petkovic, Livret-Guide géographique et ethnographique slave 
(Beograd, 1930). 

Note: 1. Crystalline schists; 2. Carboniferous sandstones and shales; 3. Permian 
sandstones; 4, 5, and 6. Cretaceous limestones; 7. Tertiary marls; 8. Tertiary 
freshwater deposits. . 

This section shows the ancient crystalline massif (in Babi¢éka Gora) thrust eastward 
against the intensely folded limestones of the Stara Planina system (represented 
by Suva Planina). 

1,500 ft., whence diverge both northward and southward the shallow 
headstreams of the Morava and Péinja respectively—almost dried 


up in summer and fed in winter by fields of snow. 


THE MOUNTAINS OF NORTH-EAST SERBIA 


GENERAL FEATURES 


From the region of Suva Planina in the south (east of Leskovac) 
to the vicinity of GradiSte (on the Danube) in the north, a part of 
the arc of Carpathian fold mountains averaging 30 to 40 miles in 
width and known through most of its length as the Stara Planina, 
extends through Jugoslavia. For some distance, the frontier of the 
state follows the crest-line of the Stara Planina which, overlooking 
the NiSava and Timok valleys, forms a well-marked natural feature. 
In the south, these mountains are very high, exceeding 6,000 ft. in 
altitude; they are deeply scored by ravines cut by mountain torrents. 
The important NiSava valley runs obliquely across the mountains 
from south-east to north-west. Northward, the land loses height 
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rapidly, and is much broken by the valleys of the Timok and its 
tributaries. The frontier follows the water-parting which separates 
both the NiSava and Timok basins from that of the Danube. In the 
south (and as far north as Zajeéar) this is the crest of the Stara 
Planina. North of Zajecar, it is the crest of a narrow belt of hills 
of moderate height (not of high mountains). Finally, the frontier 
descends to the plains of the Timok, and for a short distance it follows 
the river as far as its confluence with the Danube at Negotin (Fig. 44). 

Except in the Stara Planina, this is not a region of really high 
mountains, as compared with the rest of the Balkan peninsula. Over 
a large part the summits do not even reach 3,000 ft. None the less, 
the relief is very broken, for the mountain belt has here been greatly 
shattered. The intense fracturing and erosion have led to the exposure 
of a complicated geological pattern including many types of igneous 
rocks amongst the varied sedimentary rocks which make up the bulk 
of the surface. As in the Dinaric system, in the west of the state, 
Cretaceous rocks form a large part of the surface, but here the lower 
and not the upper Cretaceous rocks chiefly occur, and these include 
sandstones and shales as well as limestones. None the less, limestone 
surfaces, with karstic scenery, still have an appreciable extent (Fig. 45). 
The crystalline rocks, with their impervious surfaces and abundant 
surface drainage, are most widespread in the north, especially in that 
part of the region which lies immediately south of the Danube. 

For the purposes of regional description, the mountains of north- 
east Serbia will be considered with reference to the following 
sub-regions: 

G1 The NiSava region 
G2 The Timok region 
G3 The Carpathian gorges of the Danube 


Tue NISAVA REGION (REGION G1) 


The valley of the river Ni8ava cuts somewhat obliquely from 
south-east to north-west across the mountain zone whose relief is 
varied and bold. This river is the chief tributary of the J. Morava, 
and is of great importance, for its valley opens the only ‘easy’ route 
south-eastward through the Balkan peninsula. It becomes, therefore, 
an important part of an international routeway. Almost all of the 
river system lies within Jugoslavia. At the frontier, the valley is only 
1,500 ft. above sea level, and is narrow in cross-section, but it quickly 
broadens to the west and opens first into the Pirot basin and thence 
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into the smaller Bela Palanka basin. Below this, the river has cut 
the magnificent little cleft forming the Si¢evo defile (cut through 
limestone spurs) to enter, below this, the broad basin of Ni& and the 
Morava valley. ‘The basin of Ni8 marks the site of a large gulf of the 
Leskovac-Morava Tertiary lake that existed until late Tertiary time. 
Much of the country through which the valley is cut is composed of 
limestones which, though barren and showing many features typical 
of the karst, are sometimes wooded. A prominent limestone range 
_of this type is Suva Pl., south-east of Nis (Plate 55). ‘To the east, the 
land rises, quickly to the crystalline summits of the Stara Planina, 
here approaching heights of 6,500 ft. 


THE 'TIMOK REGION (REGION G2) 


The Timok river basin and the associated mountain country form 
a region of varied geology and relief. Here, as compared with the 
country to the south, crystalline rock surfaces are far more wide- 
spread (Fig. 45) and these make a landscape of well-watered and 
much dissected rolling hills and forested mountain—for example 
Homoljske Pl. ‘The relief as a whole is lower than that to the south. 
Many basins were developed by subsidence during the formation of 
the mountain system, and these tend to break up the relief quite 
sharply, and to leave small isolated plateaux, in some cases sur- 
rounded on all sides by lowlands—as, for instance, in the prominent 
little plateau of Rtanj (5,150 ft.) south of the Crni 'Timok valley. 

The basins were occupied by lakes, and they are largely infilled 
with Tertiary rocks and, as elsewhere, the river systems mostly show 
the characteristic alternation of gorges and wide plains. ‘Thus the 
Timok in its upper course (Beli Timok) links the basins of Svrljig, 
KnjaZevac and Zajecar. ‘These basins are very deep and flat, and 
have the form of U-shaped trenches sunk beneath the Stara Planina, 
that rises steeply above them to the east. The gorges that connect 
them are in some cases both very long and narrow, and, below 
Svrljig, the gorge is no less than 7 miles long. At Zajecar, an 
important tributary enters from the west—in the Crni Timok (or 
Crna Reka), which dissects extensive volcanic and crystalline uplands, 
including the wooded hills of Kuéaj. ‘The numerous basins in the 
region are important, not only in providing cultivable sites but also 
in facilitating the development of cross-communications between the 
Morava and Timok valleys. The main route leads, for instance, 
from Ni§ by the low Gramada Pass (1,680 ft.) into the Svrljig basin 





; Plate 53. Greben 


This great out-thrusting rock, in the upper Djerdap gorge of the Danube, is 
625 ft. high. 





Plate 54. The ‘Iron Gate’ 


The photograph shows the Sip Canal at the ‘Iron Gate’, with barges coming 
upstream. 
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and so north-east to the KnjaZevac basin in the Timok valley. The 
Timok valley in its lower course opens to wide open plains carved 
in the Tertiary rocks that cover the foothills of the mountains. 


THE CARPATHIAN GORGES OF THE DANUBE (REGION G3) 
(Plates 53, 54) 


Between Ram (Jugoslavia) and Bazja8 (Roumania), the Roumanian 
and Jugoslav frontiers meet to follow the Danube river eastward as 
far as the confluence of the river 'Timok. In this section of its course, 
the Danube takes an unusual course for it seems to flow straight 
through the Carpathians. The whole feature—one of the most 
remarkable in Europe—is often referred to as the ‘Iron Gates’, but 
strictly this term applies only to one point on the course of the 
Danube, near Sip. It has, however, come into common usage as the 
name applied to the whole course of the valley from Golubac to 
Turnu Severin, and over this distance, for 72 miles, the river follows 
a series of defiles, gorges and basins. ‘The appearance of the Danube 
valley as shown on small-scale maps (e.g. I : 1,000,000) is quite 
deceptive. Such maps almost invariably suggest the presence of a 
smooth-floored valley, with a continuous narrow plain bordering 
the river on either hand. No such continuous valley flat really exists. 
Instead, there are alternating narrow defiles and broader basins 
(Fig. 45). In the defiles, the valley sides slope, often precipitously, 
right down to the water’s edge, and the river fills the valley from 
side to side so that communications are greatly hampered; a good 
road can follow the riverside continuously only along the Roumanian 
bank. As a result of the changing cross-section, the river continually 
varies in its depth, width and velocity, from place to place. In the 
basins, it becomes shallow and spreads out to twice its width else- 
where; the channel is then divided by sand banks and islands, while 
occasional small discontinuous plains occur at intervals along the 
side of the river. In the gorges, however, the river becomes very 
deep and narrow and the bed is sometimes scored with potholes, 
cut in places below sea level, while the current also is broken by 
reefs and rock bars. Between Ram in the west and Kladovo in the 
east, the river descends from 230 to 130 ft. above sea level, so that 
even the average gradient is far greater than that in the Hungarian 
basin to the west, or in the Roumanian basin to the east. 

In the broad features of their structure, the Carpathian mountains 
are similar to the Alpine fold mountains of other parts of Jugoslavia, 
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in that there occurred great and complex movements of over-folding, 
and an intense faulting of the rock masses. The cleft cut by the 
Danube right across the fold system shows a cross-section of this 
folded structure, and in itself the gorge is the finest example in 
Europe of a defile incised by river erosion. The gorge illustrates, in 
fact, on a very large and grandiose scale, that feature which is so 
widely present in the Balkan peninsula, namely, the linking together 
of the drainage of former lake basins by interconnecting gorges cut 
at the close of ‘Tertiary times. Local details of relief and structure, 
however, determine that the whole feature to-day shows a sequence 
of miniature gorges and basins within the major cleft, and these 
account for the local changes in the scenery and in the form of the 
river bed. For convenience of description, the river can be divided 
into eight sections (Fig. 46). 


(i) Ram to Golubac 


This section extends some 20 miles from west to east, the Danube 
cutting first through the narrow zone of crystalline schists which 
form the area of Gorica. On the Jugoslav side of the river these 
crystalline rocks are mostly covered with Tertiary and more Recent 
deposits, but they stand out as bolder relief in the Lokva Mts. on 
the opposite Roumanian side. East of the Gorica, the river has cut 
low terraces in the softer materials and here, too, the valley broadens. 
The Danube carries a heavy load of debris and huge islands of sand 
and gravel have been built in the river bed—Kisiljevo, above 
Gradi8te, and Moldava above Golubac, are two small islands, some 
3 miles in length. The latter island, almost 2$ miles wide, largely 
fills the valley at this point and the Danube branches round the 
island in two broad arms that attain a width in places of goo and 
1,500 yd. At periods of high water, especially when ice is being 
_ carried by the river, the Djerdap gorges below become obstructed, 
and the river forms a lake several miles long. Great quantities of 
sand are deposited outside the river bed. ‘The KoSava wind (see 
pp. 40, 226) disperses these sands, and they are then accumulated 
higher up the valley, especially between Ram and Golubac; near 
Gradi8te, dunes are from 160-195 ft. high and from 500~700 yd. long. 
The dunes are now artificially fixed and planted with vines, but 
there is much mobile sand in this locality on the south side of the 
river. Long-rooted acacias are planted to check the same movement, 
and these form a barrier protecting the town of Gradiste. Southward, 
the sand grades into flat terraces formed of loess. ‘These subdued 
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features contrast with the rugged forested Lokva Mts. The greatest 
width of the Danube valley within this sector is roughly 5 miles. 


(ii) The first gorge below Golubac 


About four miles below Golubac, the river bed narrows to a width 
of 350-400 yd. in passing through the first defile. The gorge is 
about 5 miles long and the walls rise almost sheer from the water 
level to a low plateau about 1,400 ft. high on the south (Jugoslav) 
side of the river. ‘This gorge is carved in various crystalline rocks, 
and at its approach the limestone rock of Babakaj rises from the bed 
of the river several feet above the surface of the water. At the Stenka 
cataracts, the river broadens once more into the second ‘basin’. 


(ul) The Ljubkova basin 

This extends downstream for some 10 miles and marks a small 
basin within which the varied crystalline rocks are largely covered 
with ‘Tertiary rocks. Since the Danube swings mostly against its 
southern bank, the valley walls on the Jugoslav side still rise steeply 
from the river. Only on the Roumanian bank is there an appreciable 
development of valley flats and plains or of small tributary deltas 
and gently sloping valley walls. ‘The river in this section varies from 
goo-1,700 yd. in width. 


(iv) The gorge at Gospodin Vir (Upper Djerdap) 

For a distance of 8 miles below the Ljubkova basin, the river 
flows in a second gorge, whose walls rise very sharply from water 
level to altitudes of about 2,000 ft. on either side. The gorge is only 
200-300 yd. wide and the river bed is much narrowed and its course 
is changed to one directed from north-west to south-east. Here, the 
Danube swings in a sharp V-shaped loop, zig-zagging through the 
mountain mass across exposures of various rocks that include 
limestones and shales, and ancient crystalline schists. South-west 
of the river, there extends the granite mass of Neresnica. ‘The 
crystalline rocks of this region have given rise to many small mining 
centres in the vicinity, including the ancient copper-mining centre 
of Majdanpek some distance to the south-west of the river. In the 
bed of the Danube, several rock bars occur, exposed only at low water. 
The river flows above these bars with great speed and forms many 
eddies more than 6 yd. in diameter and enormous pot-holes have 
been cut. ‘The width of the river varies in this section; at one point it 
narrows to 400 yd., but near Greben it has a width of nearly 1,000 yd. 
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(v) The Donjt-Milanovac basin 


Below Greben and the rocks of Vran, the large depression of 
D. Milanovac opens. This lies at the southern apex of the V-shaped 
loop of the Danube, and here the river broadens conspicuously 
almost to a width of 2,000 yd. At the entrance to the depression vast 
quantities of sand and gravel are deposited as islands. The enclosing 
valley walls still rise fairly sharply from the river side itself or form 
small valley flats. Some 3 miles east of D. Milanovac, the only 
important right bank tributary in the entire Carpathian region is 
confluent with the Danube. This is the Pore¢ka, which follows a 
gently graded valley which, though narrow, is important in providing 
a routeway into the mountain country south of the Danube. Near 
its confluence, the large rock bar of the ‘Juc’ in the Danube gives 
rise to a very rapid river current. 


(vi) The Kazan gorge (Lower Dyjerdap) 


Below D. Milanovac, the valley narrows into a third gorge, the 
most spectacular of any in the region, and located where the river 
trends from south-west to north-east. The valley narrows pro- 
gressively until, at Kazan, the river is restricted to the astonishing 
width of barely 200 yd., while for a considerable length, the width 
is less than 500 yd. ‘The Danube is here about 60 ft. deep, and the 
current develops many eddies, and pot-holes are large and numerous 
in the river bed. The latter are often as much as 160 ft. deep and 
reach at their bases a point below sea level. The Kazan gorge has 
the form of a canyon sunk within an ancient valley, whose floor can 
be traced very clearly to-day as a platform or terrace sloping gently 
back above the precipitous walls of the defile. On the left bank 
(Roumania), several small tributaries enter the Danube by normal 
_ valleys, but such features are absent on the right bank (Jugoslav), 
for there the gorge is cut into the northern end of a broad outcrop 
of limestone, which forms a miniature karst plateau. ‘This can 
be identified by the sudden absence of surface drainage in this 
locality (Fig. 46). 


(vu) The Orsava basin 


Beyond Kazan, the river enters another small ee covered with 
less durable Tertiary rocks; this is the OrSava basin. Again, the 
Danube closely follows the south side of the valley, and valley flats 
or plains are therefore missing on the Jugoslav bank. ‘The Roumanian 
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bank, as in other localities, however, slopes back more gently, and 
narrow plains are present bordering the river. From the Kazan 
gorge, the Danube brings into this reach an immense load which, 
as at the preceding wider stretches, is immediately deposited as 
gravel and sandy islands in the river. Lower down, at OrSava, the 
river receives its first really large tributary from the north, in the 
Cerna river whose valley opens a deep and important routeway into 
the heart of the Carpathians. This river brings down such a large 
quantity of debris that it has built out a delta into the Danube; the 
adjacent island of Adakale is part of a former delta of the Cerna 
river, now partially eroded away. The river at many points has a 
width of 1,000 yards. 


(viii) The gorge at Sip and ‘The Iron Gate’ 


Below Adakale there begins the last gorge of the Djerdap region, 
which, though including technically the ‘Iron Gate’ itself, is less 
spectacular, and it is wider than the preceding Kazan defile. Even 
at Sip, as at other points, the river exceeds 500 yd. in width. ‘The 
gorge of Sip is cut in highly inclined and almost vertical schists, 
limestones and sandstones. Traces of former (Tertiary) lake terraces 
are left at considerable altitudes above the gorge itself. Near Sip 
there is a very large barrier in the river bed—the ‘Prigrada’—which 
seriously interferes with the navigation on the Danube, and this 
point alone is, strictly speaking, the ‘Iron Gate’. The Prigrada rock | 
is a great reef extending as an obstruction almost completely across 
the river. At low water the reef rock stands out, forming rapids, but 
at high water it is completely covered. Many deep pot-holes are 
eroded in its surface. One has a depth of 160 ft. and another of 170 ft., 
and these descend 50 ft. and 53 ft. respectively, below sea level. 


From Kladovo to the Timok 


About four miles west of Kladovo, opposite TTurnu Severin, lies 
the eastern end of the Carpathian system, below which the landscape 
quickly changes. From here, as far as the confluence of the Timok 
(at the frontier of Jugoslavia and Bulgaria), the Danube flows in a 
north to south direction, slightly incised into soft deposits covering 
the region generally. ‘The relief is subdued, the hills recede, and the 
river flows within series of river terraces carved in the less resistant 
Tertiary rocks and the Recent deposits. It is on these terraces that 
the towns of Turnu Severin and Kladovo are built. As at the 
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western approaches to the Carpathian gorges, mobile sand dunes 
occur. ‘The river is heavily loaded and may quickly change its 
course, as in the plains of Hungary, hence marshy flats develop near 
the Timok river at Negotin. 

On the Roumanian bank, the flood-plain is incised below a very 
broad and gently sloping loess terrace, studded with small areas of 
lake and marsh, and lying only 250 ft. above sea level. By contrast, 
on the Jugoslav side, the river is cutting against well-dissected 
terraces of older Tertiary rocks which are more resistant. ‘These 
comprise the eastern foothills of the Stara Planina mountain system. 
Below the confluence of the Timok, the Danube river leaves Jugoslav 
territory. ; 


THE MACEDONIAN REGION 


GENERAL FEATURES 


Set between the Albanian, Greek and Bulgarian frontiers, the 
quadrilateral of land forming southern Jugoslavia coincides roughly 
with Macedonia (within Jugoslavia) (Figs. 47 and 48). 


Geology 


A part of each of two major structural units is included within 
this region. The largest is the ancient crystalline Rodopi massif 
which in the south extends westward as far as Lake Prespa. Here 
it meets the zone of folded, older sedimentary rocks, which are a 
part of the second structural region—namely the Pindhos fold 
system, which extends from north to south through Albania and 
western Macedonia into Greece. The Rodopi region, as elsewhere, 
is noteworthy for the extent of the ancient crystalline schists that 
_ make up its surface, but there are other kinds of crystalline rocks also 
present and their distribution is indicated in Fig. 48. Chief amongst 
them are the volcanic rocks poured out and cooled at the surface 
during Tertiary times, and especially widespread in the region east 
of Skoplje. 

In western and northern Jugoslavia, the very ancient crystalline 
foundations of the Balkan peninsula are only exposed through the 
‘top-cover’ of younger Mesozoic and Tertiary rock structures in 
comparatively small and isolated areas as, for example, in Slavonia 
(see pp 32-4 and Figs. 4 and 5). In the Macedonian region, on the 
other hand, the reverse is true, for the ancient floor of crystalline rock 
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makes up the bulk of the surface and only quite small isolated frag- 
ments of what once may have been an extensive and continuous 
‘top-cover’ of Triassic and Younger rocks now exist in a few widely 
separated localities where they have withstood the effects of erosion. 
Their limited distribution is shown in Fig. 48. Only in one district 
is the ancient crystalline block widely concealed by sedimentary 
rocks, and that is in the region of the Skoplje basin and Ovée polje, 
where the surface is predominantly developed in Tertiary sedimentary 
rocks. 


Relief 


The land includes a tangled arrangement of bold and often very 
rugged mountain chains, together with considerable areas of level, 
sunken plains, and it includes the three large lakes of Ohrid, Prespa 
and Dojran. On the crystalline rocks which make up so large a part 
of the surface, a plentiful surface drainage is developed, and as a 
result of the vigorous stream erosion that has occurred, the moun- 
tains are much dissected. The broad and lofty plateaux characteristic 
of western Jugoslavia to the north are not present here on the same 
scale, and the mountain chains almost everywhere make considerable 
obstacles across which, most often, road communications hardly 
exist. Sections of the more lofty ranges (e.g. Sar Planina) were, in 
addition, sharpened by ice action during Quaternary time, so that 
corries and ice-steepened slopes occur locally at the higher altitudes 
to-day, making the ranges even more pronounced physical barriers. 

The ranges tend to be highest, as a whole, in the south and 
south-west, where the summits commonly exceed 8,000 ft. ‘The 
mountainous effect of the high relief is, in any case, enhanced by the 
fact that these high chains often comprise quite narrow ranges that 
rise sharply from the deeply sunk intervening basins such as Ohrid, 
Bitolj and Tetovo. 

‘Towards the central and western districts, the ranges are lower in 
altitude and are orientated in almost every direction; thus Skopska 
Crna Gora (about 4,000 ft.) north of Skoplje, is set from south-west 
to north-east, and Suva Gora (6,000 ft.) west of Skoplje, trends from 
south to north. Though the mountains are high, there are, however, 
several broad passes and deep valleys, so that routes, at least for roads, 
are in most cases practicable around even the higher physical 
obstacles. 

The drainage of the region is concerned with three systems. In 
the south-west, the rivers flow into the Drim and so to the Adriatic, 





Plate 55. Suva Planina 


The limestone crests of the Suva Planina in north-east Serbia are associated with 
wooded varied country, typical of the fold mountains of eastern Jugoslavia. 





Plate 56. The Treska gorges 
The narrow gorges are cut by the river Treska mainly through crystalline schists. 
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while near to the south-eastern frontier (north of Lake Dojran) a 
small area drains by way of the Strumica valley to the Struma in 
Bulgaria. Most of the area is concerned with the rather complex 
drainage forming the Vardar system. ‘This river system is obviously 
not of normal development, as the pattern of its tributaries and the 
form of its valleys show. It has developed mainly in relation to the 
system of deeply faulted basins that were developed so intensely in 
Tertiary times within a broad shattered belt of country known as 
the Vardar zone of fracture, which fringes the margin of the Rodopi 
block to the west. In a striking manner the Vardar river valley is 
associated with the two special characteristics of the Balkan rivers, 
namely, the alternation of broad basins and narrow gorges, and the 
bending of the course of the main river and of the tributaries, often 
through curiously obtuse angles, thus apparently reversing the 
normal direction of flow as a result of river diversion. 

Because of the complexity of its physical features, the ‘Macedonian 
region’ is not easily sub-divided, but on the broad basis of the 
geology, relief and drainage, the following sub-regions are described: 


Hi The lakes of south-west Macedonia 
H2 The upper Vardar basin 

H3 The Bitolj-Prilep basin 

H4 The middle Vardar basin 

H5 ‘The southern Vardar basin 

H6 The north-east Macedonian region 
H7 ‘The Strumica basin. 


THE LAKES OF SOUTH-WEST MACEDONIA (REGION H1) 


The south-west district forms a small area which drains into the 
Drim and so, through Albania, to the Adriatic Sea. ‘This region lies 
almost entirely within the fringes of the Pindhos mountain system; 
it comprises an area of limestones, marbles and shales rather than of 
crystalline rocks, though these are not altogether absent. The 
Albanian frontier itself follows the south-to-north Jablanica Mts., 
which exceed 7,000 ft., and are a formidable range carved in lime- 
stones, overlooking the very narrow valley of the Crni Drim. From 
the basin of Lake Ohrid to Debar, the Crni Drim flows from south 
to north beneath the frontier ranges. Not far south of Debar, where 
the valley of the Drim widens temporarily, the Radika tributary 
enters from the north. This river also occupies a deep gorge, often 
with precipitous walls, and cut between the crystalline rocks of the 


THE MACEDONIAN REGION Iil 


Sar massif and the karst plateau of Bistra Planina to the east. 
Together, however, these two valleys—that of the Crni Drim from 
the south, and that of the Radika from the north—provide a con- 
tinuous routeway wholly within the Jugoslav frontier, from the 
Tetovo basin to Lake Ohrid. 

East of the Crni Drim, in the region of the Bistra and Plakenska 
Planine and of the headstreams of the Treska and Crna rivers, the 
broad mountain zone is carved in limestones and shales. Here the 
feature lines trend generally from north to south, and summits 
approach and exceed 7,000 ft. in many instances. Traces of former 
glaciation occur on the higher ranges, sharpening their relief. The 
two large lakes of Ohrid and Prespa lie isolated one from the other 
in lofty mountain-girt basins, and here the international frontiers of 
three countries meet. Lake Ohrid is divided between Jugoslavia and 
Albania, and Lake Prespa between Jugoslavia, Albania and Greece. 
Both lakes form part of the drainage system of the Crni Drim, for 
the waters of Lake Prespa actually drain underground beneath the 
limestone mountains of Gali¢ica, into Lake Ohrid, which itself is 
drained by the Crni Drim across the plains of Struga (Figs. 49 and 50). 

The lakes occupy basins mostly developed by faulting. Very 
locally these faults led to small volcanic outbursts that are still 
marked by the seepage of gases from underground, near Ohrid. 
Lake Prespa lies at a height of 2,800 ft. and Lake Ohrid at 2,300 ft. 
The surrounding mountain chains framing the basins are very high 
(e.g. Perister 8,400 ft., Gali¢ica 7,400 ft. and Jablanica 7,400 ft.) and 
their crests, in places ice-sharpened, tower above the broad lake 
surfaces, and make a region of magnificent mountain scenery. 


Lake Prespa 

Lake Prespa is of irregular shape, yet in ‘Tertiary (Pliocene) times 
_ it was even more so, for then it joined to lake Mikri Préspa across the 
narrow plain now separating the two lakes. At that time, therefore, 
it drained directly into the present Albanian river, Devolli (Fig. 49). 
The impressive crystalline mountain mass of Perister forms its 
eastern wall, and on its impervious surface plenty of drainage can 
develop. As a result, deltas and a narrow lake-side plain have been 
built out into the lake along its eastern margin, making road con- 
struction possible on this side. On the western side the Galicica 
mountains are composed of massive limestones (the junction zone 
between the Rodopi massif and the Sar-Pindhos system crossing 
Lake Prespa itself from west-north-west to east-south-east). These 
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limestones have much more precipitous slopes and descend very 
steeply to the lake-side, and on their karst surfaces there is an absence 
of surface drainage, so that no lake-side plain or small delta flats 
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Fig. 49. The drainage of the transfrontier districts around Lakes Ohrid 
and Prespa 


Based on 1 : 1,000,000, G.S.G.S. Series 4088, Sheet 1872 (1940). 


have been developed. The total area of Lake Prespa is 112 sq. miles, 
and it is now apparently without outlet at the surface. The depth 
varies and increases much more quickly off the western as compared 
with the eastern shore. 
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Lake Ohrid 


Lake Ohrid extends over an area of 134 sq. miles and has a 
maximum depth of 935 ft.; it is the deepest lake of the Balkan 
peninsula. It is entirely surrounded by mountains of the Sar-Pindhos 
system, and the basin follows fault lines from north to south between 
the limestone masses of Jablanica and Galitica. Like Lake Prespa, 
however, it was much larger in Pliocene times, and covered the two 
deep embayments of Ohrid and Struga in the north, where now 
there are quite extensive plains. The lake is drained by the Crni 
Drim, which flows northward across the plain of Struga. Here the 
gradient is very slight, and parts of the plain consist of considerable 
areas of marsh and flood. The cause of the present extent of the 
floods is of some interest, and shows how easily the balance of 
physical events can be disturbed by man’s actions. In the past 
hundred years the level of the lake seems to have been rising, due to 
the fact that the bed of the Crni Drim has been raised by the 
deposition of sands, to such an extent that it cannot take the volume 
of water now emitted from the lake. The cause of this rise has a 
simple explanation. Until ninety years ago the population of some 
of the villages of the plain were exempted from the payment of 
certain taxes each year in return for their services in cleaning out the 
bed of the river from Struga as far north as the gorges of Dobovjane. 
They did this in the autumn simply by driving oxen to walk in the 
river bed where they so churned up the sand as to make its transport 
by the river more easy. When this duty was abolished and taxes 
were collected instead, the sand became so accumulated in the river 
bed that this was then raised, and, with it, the lake level. In recent 
years, the Struga plain therefore became inundated and marshy. 
Now the river has been cleared by more orthodox systems of 
dredging and as a result 2,500 acres of land have been reclaimed, 
- dried and cultivated since 1927. The inauguration of schemes for 
the reclamation of 3,700 acres, involving the further clearing of the 
river bed, has led once again to a fall in the level of the lake. 


THE Upper VARDAR BASIN (REGION H2) 
The Kaéank gorge 
In a sense the river Vardar is, like the Ibar, double-headed. 
Though the main headstream of the river rises in the mountain 
country to the south of Sar Planina (and at first it flows northward 
rather than southward) the tributary known as the Lepenac, which 
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rises in Kosovo polje, is more normal in direction. The Lepenac 
rises beyond the Sar Planina and Skopska Crna Gora, which enclose 
the Vardar basin to the north. From the plains at its source, it flows 
southward, through a deep gorge separating the north-eastern end 
of the Sar Planina from the plateau of Skopska Crna Gora. In places 
this gorge is very narrow, especially in the north, where it is known 
as the Kaéanik defile; the gorge opens into the Skoplje basin, east 
of the 'Tetovo (Polog) basin. 


The Tetovo (Polog) basin 

This basin, drained by the upper Vardar, is a striking and 
characteristic physical feature of the Balkan peninsula (Fig. 51). 
Set from the south-west to north-east, it lies between the crystalline 
massif of Sar Planina on the one hand, and the Suva Gora and Bistra 
Planina to the south-east and south-west respectively. The floor of 
the basin measures about 25 miles in length and is 3 miles broad; it 
slopes gently from about 1,600 ft. in the south-west to about 1,300 ft. 
above sea level in the north-east. ‘The surrounding walls rise every- 
where to heights varying from 5,000-8,500 ft. and the whole feature 
has a remarkably ‘trenched’ character and a U-shaped cross-section, 
which, however, is in no way due to the effects of glaciation. The 
basin is primarily due to faulting, and in Tertiary times was lake-filled. 

From the crystalline rock surfaces of the Sar Planina, numerous 
short streams and mountain torrents descend to the plains of ‘Tetovo. 
These streams have built up dry deltas or ‘alluvial fans’ against the 
flanks of Sar Planina and to some extent across the floor of the basin. 
These fans are the chief sites for villages. Some of the streams lose 
themselves in them and never reach the Vardar river (Fig. 51). 
From the calcareous plateau surfaces forming the southern wall, how- 
ever, no streams descend to the plain, and therefore the fans from the 
direction of the Sar Planina have grown steadily across the basin; 
and the Vardar river has been pushed close against the south wall. 

Though comparatively large in size, the plain of 'Tetovo is physi- 
cally much isolated. Unlike the polja of the karst, however, the basin 
is not entirely enclosed, for the Vardar turns sharply through go° at 
the northern end, and continues south-eastward to Skoplje, through 
a narrow, youthful gorge cut down to the level of the Skoplje basin. 
This looped gorge does not, however, provide the main routeway 
into and out of the basin, for another wider valley, drained by the 
small river Fu8, leads directly through Grupéin from the neighbour- 
hood of 'Tetovo to Skoplje. 
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The walls surrounding the Polog basin lose height and are less 
steep at the south-west ‘upper’ end, and though no valley leads out 
of the basin in this direction, the nature of the relief is such that 
communication is possible across the low divide, into both the 
Kiéevo basin (forming the headstreams of the Treska) and into the 
Radika valley (which drains into the Crni Drim near Debar). The 
lofty and very level Bistra Planina, a karst plateau some 15 miles 
wide and about 7,000 ft. high, separates the upper Treska and Radika 
valleys in this region. 


The Treska valley 


Very different from the upper Vardar valley is that of the Treska, 
a powerful neighbouring tributary which, below Brod, flows parallel 
to the upper Vardar, from south-west to north-east. In contrast to 
the broad plains of ‘Tetovo, the Treska occupies a very narrow 
tortuous gorge, which accommodates neither road nor railway. The 
Treska defile is deeply incised into the crystalline mountains of 
Karadzica, and the country has a wild character, with summits 
exceeding 7,000 ft. Above Brod, in the region of Kiéevo, the upper 
valley of the 'Treska is quite different; it flows in a wider valley cut 
mainly through less resistant Carboniferous shales, and the valley 
pattern appears as if at one time the drainage was directed southward, 
towards the Prilep basin, with which communication can be made 
fairly easily by way of broad cols and valleys near Brod (Plate 56). 

The gorge below Brod certainly differs strikingly, in both its width 
and direction, from the open upper valleys in the headstreams of 
this tributary. 


THE BITOLJ-PRILEP BASIN (REGION H3) 


The Bitolj-Prilep basin (Pelagonija) is one of the largest of the 
faulted depressions of the Balkans, and covers an area of some 
390 sq. miles. It is roughly 45 miles long and some 10 miles broad, 
at an altitude of only 2,000 ft. above sea level. The trend of the 
basin is from north to south parallel to, but lower than, the Prespa 
and Ohrid basins. Not all of it lies within Jugoslavia, for it extends 
southward for some distance into Greece, so that in this region there 
is a very vulnerable sector of frontier over a distance of about 
15 miles. Within Greece, the depression terminates just north of 
Lake Vegorritis, into which, in comparatively recent times, the basin 
must have drained, for there is no high relief enclosing the southern 
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end of this feature. The basin obviously at one time formed an 
extension of the Aegean Tertiary sea, and for long a lake must have 
filled this hollow. ‘The floor of the depression is still in parts 
associated with extensive areas of undrained and very unhealthy 
marshland covering the floor of the lake basin, as yet undissected by 
river action. | | 

Set within the zone of crystalline rocks, the mountains rise around 
the plain in rugged and impressive relief in Baba and Perister 
(8,500 ft.) to the south, and BuSeva Pl. (5,900 ft.), and Babuna 
(4,750 ft.) to the north-west and north respectively. On these 
mountains there is a copious surface drainage and deep valleys in 
places break up the mountain areas. Some of these valleys are 
unexpectedly well developed and, asa result, Pelagonija is not isolated 
from the Vardar valley. Roads follow the broader valleys and passes 
from Prilep north-westward and north-eastward, and from Bitolj 
westward to Prespa. 

The Crna Reka drains this region, and shows the characteristic 
‘elbow-turn’ followed by the rivers generally. Thus in its upper 
course, the Crna flows mainly from north to south, towards Greece, 
meandering freely over the wide plains of Pelagonija. About 3 miles 
north of the frontier, however, the river swings round sharply to 
flow north-eastward to the Vardar. In this section of its course it 
flows in a steeply graded and very narrow defile cut through the 
crystalline -rocks. River diversion has obviously occurred, and 
the gorge of the Crna, like the gorge of the Treska (to which it is 
parallel) is a very ‘young’ valley. ‘The crystalline mountain massifs 
across which it is cut rise to summits well over 6,000 ft. in height, 
and the mountains are here and there intensely dissected into an 
intricate pattern of ridges and valleys, making it difficult country 
to cross. 


THE MIDDLE VARDAR BASIN (REGION H4) (Plates 57, 58, 59) 


Below the Kacanik gorge, the river Vardar follows a series of 
basins and valleys, but in its middle course it opens into a region of 
subdued relief. In the north, this is associated with the broad plains 
of the Skoplje basin, 20 miles long, and about 1,000 ft. above sea 
level. A large extent of the plains are marshy, especially in the south. 
Here the small lake of Katlanovo still exists as the last remnant of 
the large lake which once covered the region in Tertiary times. ‘The 
plains at Skoplje are not immediately surrounded by sharply-rising 
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country as in the basins of 'Tetovo and Bitolj, though the crystalline 
and marble rocks of Karadzica, Zeden, and Suva Gora make bold 
country not far distant to the west. The Skoplje basin is a lowland 
into which many valleys from the north, east and west naturally 
converge; for this reason, the town of Skoplje, placed north of the 
marshes, has always had great importance as a route centre from 
which contact with the Morava and Drim valleys is possible by way 
of several broad saddles. 

Between Veles and Katlanovo (Fig. 48) the Vardar cuts across a 
narrow belt of crystalline rocks, exposed between the Tertiary 
deposits on one hand and the Cretaceous and ‘Triassic limestones 
to the west. For a distance of about 20 miles, therefore, the river 
follows a gorge, sometimes known as the gorge of 'Tavor at its 
northern end, and confined to the harder crystalline rocks. This 
gorge can easily be avoided and routes southward have always tended 
to leave the Vardar valley and to cross the Péinja river at Katlanovo, 
passing thence south-east on to the open and hilly, but by no means 
difficult, country which leads into the low plateau known as Ovée 
polje east of the Vardar valley. Routes directed out of the Vardar 
into Ovée polje by-pass the gorges of the Vardar. 

East of Veles, in the lower Bregalnica valley, as far as Stip, and 
south, as far as the Demir Kapija, the Vardar and its tributaries cross 
a broad stretch of country carved in Tertiary rocks which have here 
an unusually wide extent. These rocks are associated with a land- 
scape of hills and terraces; the relief is low but still accidented, and 
the surfaces, generally, are dry. The lower Bregalnica valley cuts 
into this plateau in shallow incised meanders. In the Serta hills, to 
the south-east, this Tertiary relief develops into a more pronounced 
range which divides the Vardar and upper Strumica valleys. 


Tue SOUTHERN VARDAR BASIN (REGION H5) 


About 25 miles from the southern frontier, the Vardar leaves the 
undulating hill-country of the Tertiary region, to cut once again 
across more resistant rocks, chiefly including schists and serpentines. 
The physical obstacles in this part of the valley prohibited its use as 
a routeway in former times, though rail and road communications 
follow the valley to-day. The river is extremely picturesque as it 
passes from basin to basin through very narrow ‘gates’. ‘Thus below 
the village of Banja the Vardar first cuts a short canyon through a 
very small and quite isolated outcrop of ‘Triassic limestones (Fig. 48) 
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through which for half a mile the rock walls rise in many places 
almost sheer from the river’s edge, forming the Demir Kapya. ‘This 
defile continues, never more than a few hundred yards wide, for a 
further 12 miles. Southward, the valley widens temporarily for a 
distance of 6 miles in the basin occupied by Valandovo, to close in 
again through a short defile north of Djevdelija. ‘The Vardar crosses 
another very small plain, about 2 miles from the frontier, as a very 
braided river, its course broken by many sandbanks ; but the valley 
quickly narrows once again at the gate of Djevdelija, where the river 
cuts a trench straight through the low ridge that rises across its 
direction. The frontier is drawn at a point where the river is crossing 
yet another small plain that extends 6 miles beyond the frontier into 
Greece. Then, once more, another defile is encountered. 


‘THE NORTH-EAST MACEDONIAN REGION (REGION H6) 


Eastward, beyond the Tertiary hill country, the relief near the 
Bulgarian frontier, is developed almost entirely in ancient crystalline 
rocks, together with areas of ‘Tertiary volcanic rocks. On these 
surfaces there is a plentiful surface drainage. The region is not as 
lofty as that adjacent to the Albanian frontier, for here only in the 
neighbourhood of Osogovska Pl. are summits 6,000 ft. high. None 
the less, the crystalline masses of the frontier region are sufficiently 
broad and elevated to make a frontier zone between Jugoslavia 
and Bulgaria which is, physically, a formidable barrier, showing a 
rather incoherent pattern of mountain-crests and valleys. Because 
of the relief, transfrontier communications are very limited and 
widely separated, and the region supports only a very scattered 
population (Plate 60). 

Two tributaries of the Vardar take their rise in this frontier 
region, and follow somewhat circuitous courses to the main river. 
These are the Péinja, with its tributary the Kriva (which joins the 
Vardar in the region of the Skoplje basin) and the Bregalnica (see 
p. 117). The upper Bregalnica valley follows a curious course, for it 
rises far to the south on the northern slopes of Ograzden Pl., and 
flows approximately due north, to the southern flanks of the Oso- 
govska Pl., before it turns west and south-westward to the Vardar 
(Fig. 47). ‘The deep V-shaped valleys, carved by this river and its 
many headstreams in the mountains, break up the relief considerably, 
but only in a few cases are these valleys deep and wide enough to be 
of use as routeways. The river links together a few small and very 





Skoplje 


Plate 57. 
The photograph shows the broad Skoplje basin (H4) at its northern end. 
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Plate 59. The Topalka valley 


About six miles south-west of Veles the Topalka valley shows very clear exposures 
of truncated folds. 





Plate 60. Koéane 


Dissected volcanic and crystalline uplands lie behind Koéane village in the 
Bregalnica valley (H6). 
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isolated little basins, floored with either alluvium or Tertiary 
deposits, but of these only the Koéane basin in the middle course of 
the Bregalnica, above Stip, has importance. It lies on the fringe of 
the Tertiary hill country (Fig. 48). Here the valley is much wider 
and on the river plains extensive flooding occurs; considerable areas 
are irrigated, and elsewhere are left to marsh. Below the Koéane 
basin the river valley narrows once again in the shallow winding 
gorge which crosses the ‘Tertiary rocks (Region H4). 


THE STRUMICA BASIN (REGION Hy) 


In two Teealities the rivers of Jugoslavia flow into the Struma river 
in Bulgaria. One of these localities is of very little importance, 
namely, the vicinity of Bosiljgrad (east of Vranje) where the frontier 
of Jugoslavia slightly encroaches beyond the water-parting between 
the Vardar and Struma rivers in the mountains of Osogovska. Much 
more important is the second region in the south-east, where a con- 
siderable part of the upper Strumica valley, tributary to the Struma, 
lies within Jugoslavia. The Strumica valley, opening from north- 
west to south-east, is quite low (about 800 ft.). Within Jugoslavia, 
it consists of two deep and broad basins—the lower one being by 
far the larger of the two, and having the form of a very flat, broad 
and alluvium filled trench. In places its floor attains a width of 
6 miles, and here, even more than in the Bitolj region, the frontier 
(between Jugoslavia and Bulgaria) is extremely vulnerable, where it 
crosses this broad valley from south to north. On either hand the 
crystalline forested ranges of Belasica (6,000 ft.) and Ograzden 
(5,000 ft.) rise very abruptly from the valley which here is only 
650 ft. above sea level. 

On the surface of the Strumica plains there are, locally, consider- 
- able areas that are badly drained. Sometimes these make areas of 
impassable marsh (e.g. near Strumica village) and sometimes areas 
that are devoted to flood irrigation, just as in the Koéane basin to the 
north. At its head, the Strumica valley grades by comparatively 
gentle slopes and by an open valley into Ovée polje, which again 
leads directly to Skoplje. This route across southern Jugoslavia by 
way of the Strumica valley by-passes the gorges of the lower Vardar 
valley, and has, therefore, been of great historical importance. ‘This 
importance is enhanced by the fact that northward, along the 
Bulgarian frontier, no other easy transfrontier crossing exists until 
the valley of the NiSava is reached (see pp. 99, 100). 
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BIBLIOGRAPHICAL. NOTE 


There are few readily accessible sources dealing with eastern Jugoslavia. Good 
general accounts are given in Y. Chataigneau and J. Sion, Italie: Pays Balkaniques, 
(Paris, 1934), which forms the second part of vol. vir of Géographie Universelle, 
edited by P. Vidal de la Blache and L. Gallois. Detailed physical descriptions of 
special districts are included in Livret-Guide du III‘*™e Congrés géographique et 
ethnographique slave (Belgrade, 1930). 

For the north and central districts, there are detailed accounts in N. Krebs, 
Beitrdge zur Geographie Serbiens und Rasciens (Stuttgart, 1922) and G. Graviers 
‘La Choumadia’, Annales de Géographie, vol. xxx, pp. 271-87; 351-61 (Paris, 1921). 

The chief accounts of the southern region are by K. Oestreich, ‘Beitrige zur 
Geomorphologie Mazedoniens’, Abhandlung der k. k. geographischen Geselleschaft 
in Wien, vol. Iv, pp. 1-170 (Wien, 1902) and ‘Mazedonien’, Zeztschrift der Gesell- 
schaft fur Erdkunde zu Berlin, pp. 129-57 (Berlin, 1916). 
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INTRODUCTION 


GENERAL CHARACTERISTICS 


Though only 350 miles on a direct course, from SuSak to the Bojana 
river, the coastline of the mainland of Jugoslavia has a total length 
of about 950 miles. In addition there are 61 islands and 540 islets, 
and when these are included, the total coast measurement is about 
3,220 miles. 

Not all of the islands of the Adriatic Sea lie within Jugoslavia 
for, in the north, the frontier trends from Su8ak southward, along 
the Srednja (Mala) Vrata and Quarnero (Kvarner) Channels, to 
leave the large islands of Cherso and Lussino and the smaller 
adjacent islands—e.g. Asinello, Sansego and Unie—to Italy. Simi- 
larly, further south, the frontier is drawn to leave to Italy the small 
group of islands south of Korcula—e.g. Cazza and Lagosta. Only 
at one point on the mainland itself is territory allocated to Italy— 
namely, in the small enclave of Zadar (Zara), east of Dugi and Uljan 
Islands. Though differentiated politically, the Italian territory is 
identical in its physical characteristics with the adjoining Jugoslav 
territory. 

The eastern Adriatic coastlands and islands have become widely 
known for their special physical characteristics and peculiar beauty. 
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In places, high mountains descend abruptly to the coast, while, 
elsewhere, lowlands meet a sea studded with islets and islands that 
in places make a curious rectangular pattern of bays and gulfs. 
Almost everywhere the mountain ranges are composed of very pure 
limestone, which in summer especially, under the bright Mediter- 
ranean skies and against the background provided by the peculiarly 
deep blue water of the. Adriatic Sea, rise in conspicuous buff- 
coloured and white domes and scarps. Sometimes, these are well 
wooded, the vegetation showing the sombre grey and dark-green 
colouring typical of the Mediterranean landscape; elsewhere, they 
stand in bare cliffs, denuded of soil, and often dazzling white under 
the strong sunlight. Vineyards, orchards and olive groves are 
commonly set on terraced slopes, extending down to the coast. The 
villages often lie some distances above the shore, on slopes beneath 
the mountains—far above, yet overlooking the sea, and conveniently 
distant in bygone days from, the menace of pirates who, throughout 
history, have frequented these coasts. ‘To-day, small fishing boats 
ply into minute inlets and harbours, where the tiny hustling seaport 
may still be dominated by the ruins of the Venetian palace and castle, 
or by the delicate spire of a Florentine church. 

In winter, the coasts take on a more forbidding character when 
rough seas or swell are raised by a piercing bora (see pp. 226-32) or 
when both mountains and islands are shrouded in sczrocco mists or 
driving rains, and clouds hang low over the mountains against the 
coast. 

From end to end, in general respects, the form and colour of the 
coastal scenery show similar features, and to some this brings a 
disappointing sense of barren monotony. ‘The geological uniformity 
in the character of the rocks and the sparseness of the vegetation 
give to the region none of the varied colour which typifies, for 
example, the landscape of the Greek coasts and islands. It is in the 
pattern, then, rather than in the character of the landscape that 
variety occurs, for the whole of the region represents the western 
fringes of the karst country that has been partially submerged beneath 
the sea. 


EVOLUTION OF THE COASTLAND 


The Adriatic Sea fills a narrow elongated basin that was first 
developed in early Tertiary times between the Apennine and Dinaric 
mountain systems. ‘The folding of these mountains and the founder- 
ing of the basin took place in two phases, namely both in early 
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Tertiary and in late Tertiary times (see pp. 4-10). The second 
phase, on the whole, was the more important in deciding the present 
character of the littoral. Evidence of the intensity of the fold move- 
ments can often be seen where the sea, in eroding the land surface, 
exposes in the sea cliffs sections of the highly inclined and folded 
strata. ‘he intricate and peculiar pattern of the shore features and 
scenery is due to the combined influences of three factors: (a) the 
nature of the rocks; (b) the effects of submergence; (c) marine 
erosion and deposition. 


The nature of the rocks 


Limestones everywhere are the characteristic rock so that, on both 
the islands and the mainland, karst scenery is developed widely. 
There are the usual barren, stony desert surfaces, doline and dry 
valleys, where the dry stream-beds of summer become filled, often 
with raging torrents, only during the winter months. In places, 
however, ‘Tertiary rocks, also highly folded, have a considerable 
distribution. Where the Tertiary Flysch rocks (see pp. 10, 47) are 
included, these are worn into valleys whose submerged ends form 
narrow inlets at the coast, between hill promontories and headlands 
formed of barren limestone. The valleys behind these inlets are 
generally intensively cultivated or are covered by a denser vegetation 
than elsewhere, because of the better soils on the Flysch rocks. 
Very locally, also, there are small areas of loess and of sands, with 
highly fertile soils that are closely cultivated. 


The effects of submergence 


In detail, the present pattern of the coasts and islands is the 
result chiefly of Quaternary changes of sea level. These changes 
led to the drowning of the fringes of the continent, to produce a 
‘shore-line of submergence’. The Adriatic Sea consists of two 
basins. One is a deep basin (4,360 ft.) centred off Montenegro, to 
which the slope from the coast is steep. The other, or the northern 
Adriatic basin, is much shallower. From the Gargano promontory 
in Italy to the vicinity of Split, Hvar Island and PeljeSac, in Jugo- 
slavia, a submerged saddle crosses the sea floor between these two 
basins (Fig. 52). 

In early Quaternary time the sea level was probably at least 
4oo ft. lower than it is at present. A study of the 100 m. and 150 m. 
submarine contours shows that whereas the position of the shore- 
line off Montenegro has hardly altered since then, elsewhere, to the 
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north, the coast lay far to the west, in such a position that all of the 
islands were then attached to the mainland (Figs. 52, 53). As the 
sea level rose during late Quaternary times, basins and valleys in 
the former coastlands became sea-straits and gulfs, and, stage by 
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Fig. 52. ‘The submarine relief of the Adriatic Sea 

Based on B. Z. Milojevié, ‘Littoral et iles dinariques dans le Royaume de Yougo- 
slavie’, Mémoires de la Société de Géographie de Beograd, vol. 11, p. 133 (Beograd, 
1933). 
stage, mountain ranges were dismembered into islands with narrow 
and sometimes very shallow, transverse channels between the 
islands, marking the sites of former cols in the one-time continuous 
mountain ranges (Fig. 61). 

The coasts are thus characteristically indented in gulfs and ridges 
parallel with the Dinaric ‘grain’ of the country (i.e. in a direction 
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from north-west to south-east). This is particularly evident, for 
example, in the shape and orientation of the islands of Rab, Pag and 
Dugi. In some localities the direction of the islands changes (e.g. in 
Hvar, Korctula and Mljet) and this marks a change in the direction 
of the trend of the early Alpine folding. Parallel with and between 
the long, narrow islands, there are long narrow channels, in most 
cases following folds, that have become submerged (e.g. the channel 


ae a Yj 
tae OSE YU Yj 
Bes se a $ ih) 


| — J 7 


LLP ces A a 
*. pray 
CLL lo Cong 


>, 9 Li; 
saeea W/, 
oe Se Lire 












Oevecees Pleistocene coastline 





eset 


40 Miles 


oF get te 
Sano © st 








Fig. 53. The probable position of the coastline in Pleistocene times in the 
region of the river Neretva 


Based on A. Grund, ‘Beitrage zur Morphologie des dinarischen Gebirges’, 
Geographische Abhandlungen, vol. 1x, part 3 (Leipzig, 1910). 


south of PeljeSac). The complicated pattern of the coasts which 
results from this physical history brings many consequences. For 
example, though the ebb and flow of tides in the Adriatic Sea is 
very small (only a few inches) nevertheless, the intricate arrangement 
of both deep and shallow sea-straits, together with the network of 
land promontories and islands, develop a considerable movement of 
water here and there, in currents strong enough to interfere with or 
to affect sailing and fishing in some waters. 


Marine erosion and deposition 

The detailed character and relief of the shore features in any 
locality usually depend mainly on the work of the sea (in conjunction 
with other influences) as an agent of erosion and of deposition. It 
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is largely by this process that such special coast features as cliffs, 
beaches and similar landforms are developed. It is true that, in 
the eastern Adriatic, shore-lines exposed to the full effects of the 
bora and scirocco do show the development of cliffs often on quite 
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Fig. 54. Diagram to show the stages in the evolution of a shore profile 


(1) The initial phase: a steeply sloping surface has been submerged; no cliff has 
as yet been cut by the action of the sea; (2) A small nick has been cut by the sea 
and a little deposition has occurred offshore; (3) The surface of the land behind 
the coast has now been lowered slightly, the cliff at the same time has receded 
landward under the attack of the sea, and has increased in height. ‘The marine 
deposits are spread over a wave-cut terrace shelving gently below the sea, in front 
of the cliff; (4) The land surface is now greatly reduced in altitude; the sea has 
cut a very broad terrace so that shallow water extends some distance seaward. 
Deposits of sands and shingle cover this terrace right up to the coast itself. The 
cliff is now very much lower in height and less steep. The action of the waves 
is very much weaker than at stages (1) and (2). 

Note: The dotted line represents the original land profile. In Jugoslavia most of 
the shore-line shows the characteristics of stages (1) and (2). 


an appreciable scale, but there is a conspicuous absence of such 
features over many sections of these coasts. Around a considerable 
number of islands the steeply sloping profiles of the hills pass in 
unbroken curves beneath the surface of the sea (Fig. 54). The 
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general absence of cliffs gives striking evidence of the extreme ‘youth’ 
of these shore-lines, and of the comparatively ‘recent’ submergence 
of this land surface as a whole. That changes of sea level in relation 
to the land are still taking place seems to be indicated by the fact that 
many Roman remains both on the islands and on the mainland coasts 
are now found submerged to a depth of six feet below sea level. This 
change of sea level must have taken place during the last 2,000 years. 

As with cliff formation, the process of beach development has not 
as yet proceeded very far along most sections of the shore. Beaches 
are most typically developed in the south from Budva to Bar; 
elsewhere, they have only formed on a large scale near some river- 
mouths, where the supply of debris is more abundant. The general 
absence of rivers in the region as a whole means that comparatively 
few large deep inlets occur; but there are innumerab.e small dry 
valleys whose seaward ends are submerged, and these make small 
inlets, steep-to on all sides, at whose heads little if any sedimentation 
takes place. The submergence of the seaward ends of the valleys of 
the three small rivers Zrmanja, Krka and Cetina has led in each case 
to the development of very deep, indeed almost ravine-like, ‘rias’, 
where the sea has entered the limestone gorges cut by these rivers. 
Little sediment has been deposited in these inlets. ‘The Bojana and 
the Neretva, on the other hand, carry heavy loads of debris to the 
sea and these rivers have built out deltas and mud flats where they 
meet the sea. The shore features change, therefore, near these river 
mouths. 


Major REGIONS 


The coasts of Jugoslavia can be divided into four regions, each 
_of which has certain distinct physical characteristics peculiar to it. 
These regions are as follows (Fig. 55): 


1. The Velebit Region (Figs. 57, 58, 59, 60) 

This region extends from Su8ak to Novi Grad Bay and includes the 
mainland coasts which rise very abruptly and are dominated by the 
lofty Velebit Mountains. A number of offshore islands face the 
Velebit coast; these islands are of large size but of comparatively 
low relief (Krk, Rab, Pag, etc.). 


2. The Primorje-Zagora Region (Figs. 61, 62, 63) 
From Novi Grad Bay to Rogoznica (west of Split), a relatively low 
dissected plateau is bordered by a coast that is generally low as 
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compared with the coasts of the Velebit region. It is fronted by 
series of islands and islets similar in their relief, altitude and structure 
to the mainland (Dugi Otok, Kornat, Uljan, etc.). 


3. The Central Coast Region (Figs. 64, 65, 66, 67, 68) 


From the neighbourhood of Split to the PeljeSac peninsula, sharply 
rising coast ranges (e.g. Biokova) are associated also with wide 
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Fig. 55. Key to the four main coastal regions 


marshy basins and deltaic flats (the Neretva valley). Offshore, a 
broad submerged platform (400 ft. deep) extends almost to the 
middle of the Adriatic Sea. From this there rises a group of islands 
notable for their size, their mountainous relief, and their east to west 
orientation (e.g. Brac, Hvar, Koréula, Mljet). 


4. The Southern Coast Region (Figs. 69, 70, 71, 72, 73, 74) 


From the PeljeSac peninsula to the river Bojana the coasts are 
comparatively straight and the land falls abruptly from high karst 
plateaux to the deepest part of the Adriatic Sea. The coast is here 
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conspicuous both for the curious deep inlet at Kotor, and for the 
complete absence of offshore islands—apart from the small group 
off the Kolocep Channel, from Pelje’ac to Dubrovnik. 
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Fig. 56. Key to the lay-out of the coast maps 


Note : The coast maps are based mainly on the coast sheets of the map of Jugoslavia 
on the scale of 1 : 100,000, G.S.G.S. Series 4396, as indicated beneath each map. 
The road classification on the maps is based on information from the map of 
Jugoslavia on the scale of 1: 250,000, G.S.G.S. Series 4413, and from other 
official sources. 


1. THE VELEBIT REGION 
(Figs. 57, 58, 59, 60; Plates 61, 62) 


GENERAL CHARACTER 


On a direct course, the coast of the mainland between SuSak and 
Novi Grad Bay measures some 75 miles, most of which is excessively 
forbidding, barren and precipitous. Between Su8ak and Senj it 
trends from north-west to south-east and is backed by moderately 
elevated limestone plateaux. From Senj as far as Novi Grad Bay, 
the coast turns westward with the outcurving bow of the Velebit 
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Mountains, which rise in very lofty and rugged crests almost 
immediately inland. Heights of more than 5,000 ft. are common 
within three miles of the shore. 

Fronting these mountains, the Velebit (Podgorski) Channel 
coincides with a long U-shaped trench which marks the site of a 
basin now submerged by the sea. In Tertiary times this was the 
site of a lake—a fact not without some importance, to-day, for the 
changing level of the lake in the course of Tertiary and Quaternary 
time left terraces at different altitudes on the side of the Velebit 
Mountains. These terraces, though narrow, break here and there an 
otherwise continuous steep descent to the sea, and in many places 
they provide the only sites for hamlets and villages. The terraces 
are especially well developed at altitudes of about 200, 400 and 
1,200 ft. and it is at these altitudes, rather than at sea level, that the 
sparse settlements of the region (outside the few small towns) tend 
to concentrate; the land rises so steeply from the sea that a coastal 
plain virtually does not exist. Beneath the mountains the coast is 
fretted into innumerable tiny coves and inlets which mark the 
seaward ends of partially submerged gullies that score the side of 
the mountain range with great frequency. ‘The whole of this region 
is so much affected by the bora that navigation is both dangerous 
and difficult, and these tiny creeks at times, therefore, provide 
invaluable, though limited, shelter. 

Almost everywhere the mountains rise behind the coasts in very 
barren rocky country that is too exposed for the growth of typical 
Mediterranean vegetation, while formidable rocky scarps at high 
altitudes make access inland difficult. ‘The inhospitable character 
of most of these coasts, the difficulties of making contact with the 
interior, the paucity of natural harbours, and the peculiar dangers of 
coastal navigation, have all helped to make the Velebit region one of 
the least populated sections of the Jugoslav littoral. 

Quite different in their general relief are the islands which front 
this section of the mainland. As compared with the Velebit coast, 
they are all comparatively low in altitude—though not without bold 
features of relief—and they are carved wholly in Cretaceous and 
Tertiary limestones and, locally, in the non-calcareous rocks called 
Flysch. The islands mark the higher segments of a partially sub- 
merged platform. This platform is only just broken from the 
Velebit mainland by the narrow strait at Kraljevica in the north, as 
it is similarly only just separated from the Ravni-Kotari mainland by 
the Fortica passage north of Ljubaé in the south. By their structure 


THE VELEBIT REGION I31 


and their relief the islands are more closely related to the Ravni- 
Kotari region than to the Velebit-Lika country which they front. 
The Cretaceous limestones and Tertiary Flysch have been folded 
along axes directed from north-west to south-east and in general the 
upfolds consist of limestones and the downfolds of the Flysch beds. 
The Flysch rocks tend in any case to be more easily eroded, and 
consequently there is a conspicuous development of ridges and 
valleys, as well as of promontories and bays constantly alined in a 
NW-SE direction. The ridges and promontories mark the outcrops 
of more resistant limestones. This is expecially clearly shown in the 
islands of Rab and Pag and it explains their curious outline (Fig. 59). 
In other respects, apart from their relief, these islands differ from 
the mainland coasts. ‘The climate here is milder and more typical of 
the Mediterranean environment. As a result, the vegetation is often 
more profuse on the islands, and includes a more typical ‘Mediter- 
ranean’ flora and the cultivation of fruits that are not encountered 
on the adjacent colder mainland. ‘This applies mostly to the western 
rather than to the eastern sides of the islands, for the latter are 
exposed to continental influences, notably that of the bora. 


THE COASTS OF THE VELEBIT MAINLAND 
From Susak to Novi 


In the north, the land rises sharply behind the coast to a karst 
limestone plateau at heights of about 1,200 ft. Into this plateau the 
small river Retina has incised a deep narrow gorge at whose mouth 
stands the port of Fiume. The frontier town of SuSak (pop. 13,000), 
which was formerly a suburb of Fiume, lies on the south-east side 
of the Re¢ina gorge. 

From Su&ak to Novi a narrow, cliff-bordered limestone ridge rises 
sharply parallel to the coast, to altitudes exceeding 1,000 ft. Behind 
this, and parallel with it, a narrow zone of Tertiary Flysch beds 
forms a continuous depression of quite low relief, and beyond this, 
inland, the main karst ranges rise above the depression on its eastern 
margins. Because of the greater fertility it is along this inner valley, 
rather than along the coast, that settlements are concentrated; the 
gentle slopes of the depression are wooded or terraced and widely 
cultivated. In the south, the depression is known as the Vinodol and 
it runs out to the coast at Novi. } 

In the north, over a length of about 3 miles, the depression 1s 
submerged below sea level, where it forms the conspicuous L-shaped 
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inlet of Bakar Bay. ‘This important inlet is almost landlocked. On 
its seaward side stands the little town of Kraljevica, whose small 
harbour affords limited protection from the bora. Bakar (pop. 2,400), 
which is situated on flatter ground at the extreme north of the bay, 
also gives valuable shelter—though there is only limited protection 
from the bora which blows here with great severity and suddenness. 
The limestone hills rise quite steeply around the bay, and therefore, 
apart from Bakar, settlements are concentrated on the plateau top . 
above the steep and often terraced slopes. 

South of Kraljevica, the island of Krk and the barren islet of 
Sv Marco approach so closely to the mainland that the Kraljevica 
Channel (marking the northern end of the Velebit Channel) is in 
places only about a quarter of a mile wide. Here the bora and the 
scirocco blow with great fury through the narrow strait, and the 
current may flow at 3 knots. ‘These conditions make the passage of 
the strait by sailing craft especially dangerous. 

From Kraljevica to Novi the coast is backed by hills terraced for 
vines, and small hamlets are situated on a narrow platform about 
400 ft. above the sea. The only coastal settlement of any size is 
Crikvenica (pop. 1,900) which is a health resort with a small harbour. 
The little town has developed on rising ground behind the harbour, 
where the tiny Dubracina river, which drains a section of the 
Vinodol, has cut a minute gorge transversely to the coast through the 
limestone ridge (Fig. 57 and Plate 61). 

Novi, 6 miles to the south, is a slightly larger town (pop. about 
2,600). The town overlooks the harbour, and is the natural outlet 
for the Vinodol valley to the north-west of it. 


From Novi to Karlobag 


South of Novi, the coast becomes very barren and precipitous and 
the Velebit Mountains tower up to altitudes exceeding 5,000 ft. 
immediately above the sea. Almost all of the settlements lie on rocky 
terraces, several hundreds of feet above sea level, and the shores 
have a peculiarly uninhabited and desolate appearance. From Novi 
to Senj only one small inlet breaks the continuity of the shore-line, 
namely at Zrnovnica, about 74 miles north of Senj; this gives shelter 
against the scirocco, but not against the more dangerous bora. 

Beneath the Velebit Mountains are Senj and Karlobag, the two 
chief coastal settlements and located where contact can be made 
over the mountains with the interior of Croatia, rather than at 
points where conspicuously good shipping facilities exist. Senj is 


Cuf Pee 


























Vebnik 






















































































































































































14°40 lun Pt 
potFIN, te 





Fig. 57. The coasts from Fiume to Jablanac, including Krk Island and Rab Island 
Based on 1 : 100,000, G.S.G.S. Series 4396, Sheets 41, 42, 57 and 58 (1943). 
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an old Croatian town, with a population to-day of 3,200. It is situated 
beneath the Vratnik Pass, across which the bora blows with great 
violence. Its small artificial harbour is protected only from southerly 
winds, and since the holding ground is not good during a bora, 
anchorage is then safer off the mainland, on the west side of the 
Velebit (Podgorski) Channel (here 34 miles wide) either at Krk 
Island or at Sv Petar harbour (on Rab Island). Dominated by a 
castle, now in ruins, the town has developed along the hilly slopes 
on either side of a deep ravine, and though, since Roman times, 
it has been the chief commercial centre for this part of the 
Adriatic littoral, the difficulty of access to it both by land and 
by sea makes it one of the least frequented among the towns of 
Croatia. 

Karlobag has a population of only 750 inhabitants. Again, though 
access inland is possible by devious mountain routes, the bora is a 
serious menace at Karlobag. The Velebit Channel narrows to a 
breadth of only one mile yet the bora may blow so severely that the 
crossing to Pag Island cannot be made for days at a time from this 
point. Between Karlobag and Jablanac harbour there are virtually 
no places offering shelter along the coast, and Jablanac village has 
only 200 inhabitants. The small size of these occasional coastal 
settlements gives some indication of the useless and dangerous 
character of the Velebit coast in general (Plate 62). 


From Karlobag to Novi Grad 


South of Pag Island, the Velebit Mountains curve south-eastward, 
until, southward, they no longer face islands, but the northernmost 
sector of the Ravni-Kotari promontory on the mainland. ‘The sea 
channel between the Velebit and the mainland coast narrows south- 
eastwards, and terminates in Novi Grad Bay. 

The coasts beneath the Velebit Mountains are here less steep and 
forbidding than along sections to the north, and small settlements 
occur near the sea, amidst cultivated land and olive groves. Chief 
amongst these is the small village of Starigrad. The coasts of the 
Ravni-Kotari promontory which form the west side of the channel, 
are, by contrast, low-lying and rise gently to low crests less than 
150 ft. above sea level in the north and no more than 800 ft. in the 
south whereas on the opposite coast, behind Starigrad, altitudes 
still exceed 5,000 ft. at a distance of less than 5 miles inland). ‘The 
only village of any size on the south side of the channel is Vinjerac 
(pop. 850), almost opposite to Starigrad, and situated where a 
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small harbour offers the best anchorage along a coast which in places 
is beset with shoal and dangerous shallow water. 

Novi Grad Bay, to the south-east, is an almost landlocked shallow 
basin with a water depth of only 8-15 fm. generally, and surrounded — 
by gently-rising, thinly-wooded slopes. On the eastern side of the 
bay the river Zrmanja enters the sea by a very narrow rocky defile 
where the seaward end of the limestone gorge has been submerged 
over a distance of some miles. The river is navigable, only for small 
craft, as far as the village of Obrovac, about 6 miles upstream. 

There are few settlements around the bay. Novi Grad, which is 
the most important, lies to the south-west, and has a relatively large 
population for these regions, namely 1,150. Here there is a small 
safe harbour, with from 18-36 ft. of water. ‘The only other settlement 
on the north side of the bay is the small village of Posedarija (pop. 
750). Here the water is so shallow that this village can only be 
approached by a dredged channel leading to a mole, and available 
only for small craft. 

Novi Grad Bay is linked to the outer sea channel by a remarkably 
narrow strait (the Zdrila Channel), whose width varies from 150 to 
300 yd., with a length of 2 miles. Cliffs rise vertically from the 
water’s edge on either hand to heights of 400 ft. The current sets 
normally northward through this defile. A second and rather similar 
defile links Karin Bay to the south with Novi Grad Bay. Karin Bay 
is enclosed by gently shelving wooded slopes over which there are no 
coastal settlements. 


Communications 


Railways. ‘The nature of the relief of the Velebit region obviously 
restricts severely the development of communications. Only at 
SuSak and Fiume, at the northern frontier, are there connexions by 
rail with the interior, and these are made not without difficulty. 
The railway from Fiume northward (in Italian territory) follows 
the coast for some distance, but ultimately branches, by way of 
Postumia, into the Ljubljana basin. ‘The railway from SuSak keeps 
wholly within Jugoslav territory, and follows a circuitous course by 
heavy gradients inland on to the karst plateau, to make contact with 
the small polja of Fuzine and Delnice, and thence, ultimately with 
Karlovac and Zagreb. On the plateau, close to the coast, a branch 
leaves the main line above Bakar and thence winds by a very devious 
course down to the bay and port of Bakar. No other railway meets the 
coast between the widely separated points of Su’ak and Sibenik. 
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Roads. Communications by road are hardly less restricted. No 
continuous wide coastal road exists, but there is a narrow road 
between SuSak and Starigrad. This road most often leaves the 
coast itself, and climbs to the platforms where villages and hamlets 
are almost all found at altitudes of from 300-1,200 ft. at distances 
from a half to one and a half miles inland. The road, therefore, 
makes little contact directly with the sea, though apparently following 
the coast. 

Only six roads lead inland from the coast. From north to south 
these are as follows: 


(1) Main roads lead from both SuSak and Bakar eastward across 
the karst plateau. The road from SuSak follows the Redina valley 
for about a mile and then turns eastward to the railway at Delnice. 
The road from Bakar climbs south-east on to the plateau to the 
railway at Zlobin and Fuzine. ‘These roads meet and ultimately 
reach Karlovac. The road from SuSak is the more important. | 

(2) From Novi, a road climbs the coastal limestone scarp obliquely 
to cross the plateau well to the north of the main Velebit axis. ‘This 
road reaches Ogulin without encountering unduly difficult gradients. 

(3) Behind Senj, a deep and narrow dry gorge leads up by very 
gentle gradients to the Vratnik Pass (2,074 ft.). This provides the 
lowest route from the coast inland around the extreme northern ends 
of the Velebit Mts. ‘The road crosses the Lika to Karlovac. 

(4) A narrower road from Sv Juraj, on the coast south of Senj, 
climbs fairly directly south-eastward to a pass at 3,346 ft. before 
descending to Krasno on the eastern side of the Velebit. 

(5) From Jablanac, to which the coast road descends from the 
high coastal terraces with considerable difficulty, a road leads inland, 
climbing by many hairpin bends to 4,187 ft. before descending to 
Krasno polje, thence to cross the Lika by way of Oto€ac, eastward 
to Bihaé. 

(6) At Karlobag, a road turns inland and ascends by a devious 
route to the pass at O&tarije (3,041 ft.), and thence descends to the 
road junction at Gospi¢. 


The physical isolation of many sections of the Velebit coast is 
almost complete for only a narrow road follows the coast south of 
Karlobag as far as the head of Novi Grad Bay. 
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Krk IsLanp (Plate 63) 
General Features | 


Krk Island is the largest and northernmost of the Jugoslav islands 
in the Gulf of Quarnero, and has an area of 156 sq. miles. It is also 
one of the most densely populated islands in the Adriatic Sea, with 
about 21,000 inhabitants. The maximum length from north-west 
to south-east is 23 miles, and from east to west at the broadest point. 
it is 13 miles. As compared with the other islands of the Adriatic 
Sea, Krk is compact in shape. 

The island consists almost entirely of Cretaceous limestones that 
form karst plateaux showing the typical landforms of dry valleys 
with doline, polja, etc. Over the northern part of the island the 
plateaux are low in altitude, not exceeding 500 to 800 ft., but to the 
south, the relief becomes increasingly elevated and rises to altitudes 
exceeding 1,500 ft. The south-eastern plateaux are especially barren 
and descend eastward by a very abrupt high scarp to the Velebit 
(Podgorski) Channel. 

Across the island, from Omi8alj in the north to BaSkanova in the 
south, there is a narrow zone of ‘Tertiary rocks that have been worn 
into a series of basins and valleys forming a broad intermittent 
furrow across the island. The furrow is especially well defined 
in the valley that extends inland and north-west of BaSkanova; this 
is a deep U-shaped trench, well wooded and cultivated, and followed 
in places by surface drainage. On the island as a whole, there are no 
large rivers, but a number of tiny streams occupy some mountain 
gullies, and, as is true of all the islands and coasts of the Adriatic, 
rains temporarily fill most of the dry valleys in winter. Small per- 
manent streams exist in the miniature enclosed polje of Ponikve 
(between Krk and Malinska) and in the small polje behind Vrbnik. 

Krk Island is surrounded generally by fairly deep water close 
inshore and at some points the coast is indented by long bays. 
For large vessels, however, there is no good harbour, though there 
are some partly sheltered anchorages. | 

The eastern half of the island, exposed to the full effects of the 
bora, supports little vegetation, but its western half is extensively 
wooded, and on the lower and more sheltered slopes there is cultiva- 
tion for olives, vines and other Mediterranean products. On the 
dry plateaux tops a certain amount of pasture is available, but it is 
supplemented generally by leaves and twigs from trees, whose 
branches also form the chief source of fuel. 
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The population is densest in the north, and it is engaged chiefly 
in the typical pursuits of Mediterranean agriculture and tunny 
fisheries, or in the rearing of a peculiar andi noted breed of small 
active horses. 


The South-east Coast 


The south coast of Krk is comparatively barren and steep, but the 
steep slopes found elsewhere disappear at the head of BaSkanova 
Bay, on the north-east side of which stands the small town of 
BaSkanova (pop. about 2,000). Here there is a small harbour pro- 
tected by moles, but the bay is fully exposed to south-east winds and 
is seldom visited except by small coasting vessels. Krk Island is 
separated from Prvi¢ Island to the south by the Senj Channel, 
through which the bora blows with violence and little warning. 


The East Coast 


For some distance north of Sokol Pt., at the south-east tip of the 
island, the coast is extremely barren and forbidding. Limestone 
cliffs rise abruptly to heights of more than 1,200 ft. above the sea, 
and the bora sweeps the entire eastern coast with great violence. 
The tiny L-shaped inlet of Malaluka Cove, about 2 miles north of 
Sokol Pt., is therefore especially valuable for small craft because, 
in its inner bend, it gives complete shelter from this dangerous 
winter wind. North of Glavina Pt., the coast is a little less forbidding, 
though it still rises steep-to. Vrbnik (pop. 1,800), half-way along 
the coast, is a centre for tunny fishing, but its shallow harbour can 
only accommodate small boats. The best protection from the bora 
is obtained in the little bay of Stipana, about 5 miles north of Vrbnik, 
and for vessels of shallow draught, in the larger landlocked inlet of 
Solini Bay; here, however, the general depth of water is only 2 fm. 
North of this bay the coast once more is extremely steep and exposed, 
- though the land behind it is relatively low in altitude. The land rises 
in cliffs about 100-150 ft. high. 


The North-west Coast 


This coast offers more shelter, in places with water deep enough 
for large vessels. In the north-west, from the northern tip of the 
island as far as Glavotok Pt., hills descend to the sea in steep and 
wooded slopes. There is shelter, however, with comparatively deep 
water at OmiSalj, Njivice and Malinska. Malinska Road gives depths 
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of 22 to 25 fm. with good holding ground and reasonable protection 
from both the bora and the scirocco. Inland, the western districts 
of the island are comparatively densely populated and well cultivated. 
OmiSalj (pop. about 1,750) lies at the head of a deep inlet (giving 
from 17 to 29 fm. of water), but in spite of the apparent protection 
of the enclosing headlands it is at times severely troubled by the 
bora. ‘The town is situated on the steep slopes overlooking the 
harbour at the head of the bay. 


The South-west Coast 


Between Glavotok Pt. and the town of Krk, the coast is steep-to 
and wooded. It faces the Srednja (Mala) Vrata (Krk Channel), which 
marks the frontier between Italian and Jugoslav territory; this 
channel is 24 miles wide at its narrowest point, but it is deep and 
free from navigational dangers. Krk, the capital of the island though 
not the largest centre (pop. 1,800), is built around a small protected 
bay that faces south and gives good shelter. It is the chief place of 
export for the produce of the island. ‘To the east there lies the 
almost landlocked shallow bay of Aleksandrovo, frequented only by 
quite small craft. Aleksandrovo has a comparatively large population 
of nearly 3,000. South of Krk Bay, as far as Senj Channel, the coast 
is almost everywhere steep; in places it is barren, but elsewhere 
lightly wooded and cultivated. ‘There are no harbours or settlements 
of importance in this section. 

Krk Island is separated from the elongated island of Cherso (Italy) 
by the narrow Srednja Vrata. ‘The east coast of Cherso, which 
here approaches close to Jugoslav territory, is barren and steep, 
with many cliffs; it is also much exposed to the bora. This, together 
with the absence of anchorage and of settlements, makes it a coast 
to be avoided. 


Communications 


Railways. None. 

Roads. Five main roads cross Krk Island in a star-shaped pattern, 
focusing on the town of Krk in the south. They link the many 
villages both of the coast and of the interior to the capital. Thus, 
the north road unites OmiSalj and Malinska to Krk; the north-east 
road, Silo and Dobrinj; the east road, Vrbnik; the south road, 
BaSkanova; and the north-west road, the various villages that lie 
inland on the summit of the plateau. In the north of the island, 
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especially, there are also many narrow, stone-walled lanes and cart 
roads linking smaller settlements to the main roads. No coastal road 
exists, because of the absence, generally, of a coastal plain, and also 
because of the abrupt descent of the plateau, at almost all points, 
directly into the sea. 


PLAVNIK ISLAND 


Plavnik is a small, rather barren, island, about 2 miles south-west 
of Krk Island. It is roughly 4 miles long and little more than a 
mile wide, and, apart from the hamlet of Plavnik on its south-west 
side, it is uninhabited. ‘The island consists of a small limestone 
upland, 636 ft. in altitude, descending steeply to the sea, except in 
the south. The north coast is cliffed and the east coast is bordered 
by dangerous shoals. Plavnik is situated very near to Cherso, from 
which it is separated by a channel barely half a mile wide, but deep 
and free from dangers. 


Prvic IsLAND 


Prvi¢ Island lies on the south side of the Senj Channel, and is 
separated from Krk Island by a distance of only about 1,000 yards. 
It is partly bush-covered and partly barren, and consists of a small 
uninhabited limestone plateau, 5 miles long and 14 miles wide. ‘The 
plateau has a general altitude of about 1,000 ft., but it descends very 
steeply to the sea, with rugged, cliffed coasts especially well developed 
on its north-eastern and south-western margins. 


Sv Grour ISLAND 


The small island of Sv Grgur, less than 3 miles long and 13 miles 
wide, lies 24 miles south-west of Prvi¢ Island, and adjacent to the 
north-east of Rab Island. It consists of a small limestone upland, 
rising to a central summit of 750 ft. and descending sharply to coasts 
which are steep-to. The north-east side of the island is bordered 
by cliffs: Sv Grgur is uninhabited. It is wooded and bush-covered 
on its southern slopes. 


GoLti ISLAND 


Goli Island, which is small and uninhabited, is less than 2 miles 
in length and breadth. It lies a mile to the south-east of Sv Grgur 
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Island, and rather more than 2 miles off the Velebit mainland coast, 
near Lukovo. The island consists of a barren limestone plateau, 
rising to an altitude of about 300 ft., and highest in the north-east. 


Ras IsLAND 
General Features 


Rab Island is one of the most important among those of the Gulf of 
Quarnero, and it has a total area of about. 40 sq. miles. At its southern 
end it is only about a mile distant from the mainland at Jablanac. 
It extends north-westward for more than 12 miles and it has an 
average breadth of 24 miles. Immediately to the west of Rab, there 
lies the long finger-like island of Dolin, which is separated from the 
main island only by a narrow and comparatively shallow strait. 

A large part of Rab Island consists of a barren, broad limestone 
upland orientated from north-west to south-east, and with an altitude 
varying from 600 to 1,300 ft. The upland descends precipitously 
to the eastern coasts. West of it, however, the island is ribbed into 
comparatively fertile hills and valleys which lie in belts parallel with 
and east of the main upland. Around and behind the town of Rab 
these belts consist of ‘Tertiary Flysch rocks of sandstone and marls, 

_alternating with alluvium and sands. The Flysch beds follow a belt of 
hilly country while the sands and alluvium mark valleys whose sea- 
ward ends are submerged to form deep inlets. Indeed, the geological 
graining of the island clearly determines both the differences in relief 
within the island and the pattern of the coastal promontories and 
embayments (Fig. 59). 

The town of Rab, on the west side (pop. 750, out of a total of 
about 5,000 in the island), is the chief settlement, and is the centre of 
commerce for the produce of the island which consists mainly of 
wheat, wine, olives, silk, sheep, cattle, marble and salt. 


Coasts 


The island provides a perfect small-scale illustration of ‘trans- 
verse’ and ‘longitudinal’ coasts, 1.e. where coasts are submerged to 
give a shore-line in one case cutting transversely across the grain of 
the relief features, and in the other case trending parallel with it. 

The east coast. Most of this coast is very rugged, devoid of 
sheltered inlets and greatly exposed to the bora. The waves and salt 
sea-spray raised by this wind to great heights against the eastern 
coasts are so considerable that there is virtually no vegetation on 
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these exposed shores, and the hills have an exceptionally barren 
appearance. 

The north and west coasts. These coasts are less exposed. The 
northern coast is indented into long alternating bays and pro- 
montories, and the three long bays on the northern coast, set between 





Fig. 59. Rab Island, showing the relation of coast pattern to geology 


Based on (i) B. Z. Milojevié, ‘Littoral et tiles dinariques dans le Royaume de 
Yougoslavie’, Mémoires de la Société de Géographie de Beograd, vol. 11, p. 14 
(Beograd, 1933); and (ii) 1: 100,000 G.S.G.S. Series 4396, Sheets 57 and 58 
(London, 1943). 1. Cretaceous and Tertiary limestones; 2. Tertiary marls and sand- 
stones; 3. Pleistocene sands and detrital material; 4. Alluvium. 


hilly, wooded headlands, afford a fair amount of shelter, particularly 
in Sv Petar Bay. All three bays terminate southward at their heads 
in flat low plains, and in the case of Kampora Bay to the west, a 
very small rise of sea level would completely submerge the small 
humid plain between it and Rab, and would convert the north-west 
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promontory, terminating in Siroka Pt., into a second island, com- 
parable in position to Dolin Island to the south. The coasts of this 


promontory, though comparatively low, are cliffed and wooded, and > 


fretted into coves where, particularly at Sv Margarita, useful shelter 
from both the bora and scirocco may be found. 

The western coast south of the Kampora plain is very straight. 
Rab harbour provides the only extensive shelter on this less exposed 
side of the island. Here, midway along the coast, a small inlet gives 
shelter within the additional protection offered both by Dolin 
Island and by the wooded promontory extending to the north-west. 
The channel between Rab and Dolin Island is in places very narrow, 
but it affords excellent sheltered anchorage for a considerable 
number of small vessels. : 


Communications 


Railways. None. 

Roads. Except for a length of about half a mile of roadway in the 
town of Rab, and for a network of lanes, cart roads and footpaths, 
chiefly in the central part of the island, there are no communications. 
This is partly due to the scattered and small size of most of the 
settlements apart from Rab itself. 


Pac IsLAND 
General Features 


The island of Pag has a remarkably elongated and ‘tattered’ 
outline: its maximum length from north-west to south-east exceeds 
38 miles, whereas its maximum breadth (reached only over a short 
distance) is not 6 miles; a large part of the island is not 2 miles wide. 
Pag Island consists of a series of parallel bold limestone ranges, 
orientated from north-west to south-east between which a broad 
zone of weaker Tertiary rocks forms a long valley across the whole 
length of the island. This valley sinks below sea level in the central 
sector of the island to form the great landlocked Pag Bay. The 
limestone ribs enclosing it are flat-topped and steep-sided. From 
low summits at their northern and southern extremities, they rise 
to a maximum elevation of 1,000 ft. in the central limb of the island, 
forming rather desolate country; through most of their length their 
altitude varies from about 500 to 700 ft. 

There is very little surface drainage on the island; a long narrow 
enclosed inlet almost forms a lake south of the town of Pag, and a 


; 
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few small areas of marsh occur in the south-west of the island. 
Though large in size, comparatively little of the island can be culti- 
vated, not only because of the sterile character of the surface, but 
also because of the exposure of the area to the bora, which sweeps 
over the island in winter with great violence from the adjacent 
Velebit Mts. on the mainland (only 2 miles distant from the east 
coast in some places). Because of the exposure of the island, the 
winter climate tends to be severe, and snow frequently covers the 
hills. ‘The violence of the winds and the salt spray restrict the growth 
of vegetation on the east coast, and trees are limited to a few sheltered 
localities. Locally, on the north-west and west coasts of the island, 
wood is available for fuel. 

Much of the island is uninhabited, but in the centre and towards 
the north-west, there are several small hamlets and villages, some 
of which lie near the coast, while others follow the hill crests, 
especially those alined along the crest of the northern promontory 
extending to Lun Pt. Pag, the only town of size, has the relatively 
large population of about 4,000 inhabitants out of a total of 7,000. 
The chief products of the island are salt (obtained from numerous 
salt pans south of the town of Pag), honey, oil, wine and fish. Sheep 
and goats are reared in considerable numbers on the limestone 


uplands. 
The Coasts 


The east coast. This coast is composed almost entirely of steeply 
rising limestone hills often fronted by high cliffs, which form for 
long stretches a barren, almost uninhabited and desolate coast. 
Between Sv Kristofor and Sv Nikola Pts., the range is broken where 
a narrow strait leads into the great landlocked bay on whose south- 
ward end the town of Pag is situated. This bay, coinciding with the 
zone of Tertiary rocks that cross the island, extends for more than 
10 miles, and the high ranges enclosing it so protect the water from 
the full effects of the bora and the scirocco that there is considerable 
shelter within it. Beyond the town, southward, the inlet narrows in 
a long shallow ‘lake’ at the head of which there is an important salt 
industry. Outside the bay, along the eastern coast, the bora sweeps 
the shores with such violence that the growth of vegetation is almost 
prohibited. The island narrows north of Draja Bay in the peculiar 
finger-like, flat-topped promontory which terminates in Lun Pt. 
A chain of hamlets follows the crest of this ridge (about 300-400 ft.), 
_but there are no coastal settlements at sea level. 
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The west coast. 'This stretch of coast is less afflicted by the bora. 
It is, on the whole, also much less abrupt, and it is lightly wooded 
in the north-west and west. There is shelter in the bays of Novalja, 
Kogljun and Povljana, and in Simona cove. Though the population 
is densest round Pag Bay on the eastern side of the island, there are 
several villages of some size to the west. Novalja, in the north, with 
more than 2,000 inhabitants, is the second largest settlement. 
Towards the south the coast is low, and the slope to the sea is: 
comparatively gentle. Occasionally the surface is cultivated, but most 
of it is typical sterile limestone country. 

The south coast. On the south side, the coast of Pag Island is 
conspicuously indented into bays and promontories alined from 
south-east to north-west. ‘The coast in general is low, but none the 
less for considerable stretches it terminates in cliffs, though these 
are often only from 300 to 1oo ft., or less, in height. This part of 
the island is hardly inhabited, and no harbours exist. Pag Island 
is here separated from the mainland by the very narrow Fortica 
passage (Ljuba¢ Channel), an extremely narrow channel north of 
Ljubaé providing a winding, cliff-bordered strait barely 300 yd. wide 
and 13 to 30 fm. deep. The bora blows with extreme violence 
through this channel, and there is also a strong south-westerly current 
from Novi Grad Bay, reinforced by the waters of the river Zrmanyja. 


Communications 


Railways. None. 

Roads. Pag Island has no metalled roads. A minor road runs for 
some miles south of Novalja, and between Pag and Povljana in the 
south, but elsewhere communication depends wholly on the charac- 
teristic network of walled footpaths and cart roads leading from 
village to village and from hamlet to hamlet. 


Vir ISLAND 


Vir Island lies little more than a mile west of the south of Pag 
Island, and at the same time it is only barely separated from the coasts 
of the mainland. It is less than 6 miles in length and 24 miles in 
breadth. The centre of the island is hilly and overgrown with 
bushes, but at less than 100 ft. above sea level a good deal of the 
surface is cultivated, especially around the village of Vir (pop. 600). 
Numerous sheep find pasturage on the island. The coasts show 
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subdued relief, and there is excellent anchorage in the broad embay- 
ment forming Privlaka Road on the south coasts. 


MAON AND SKRDA ISLANDS 


Maon and Skrda are two small uninhabited islands west of Pag. 
They are rocky and either barren or covered with bush and grass. 
Maon has a length of just over 5 miles and Skrda of less than 2 miles; 
neither of them is a mile wide. The coasts rise fairly steeply in 
limestone hills not exceeding altitudes of about 200 ft. Maon 
Channel, which separates them from the island of Pag, is generally 
considered dangerous for shipping, for a rapid current sets along it, 
and it is frequently visited by violent bora gales. The two islands are 
part of a single, partially submerged mountain range. 


Oris ISLAND 


Olib Island is some 6 miles long from north to south, and consists 
of low hills, rising to 110 ft. in the north and 236 ft. in the south. 
The central, narrow part of the island is very much lower, and here, 
on the west coast, is the one village which gives its name to the 
island (pop. 1,500). ‘The island is wooded and well cultivated with 
olives, and cattle are reared. ‘The coasts are comparatively smooth 
and low-lying, but there are shoals and shallow water off parts of the 
island—particularly in the north. Though exposed to north-westerly 
winds, Olib harbour, on the west coast, offers shelter, with good 
anchorage, for small vessels. 


SILBA ISLAND 


Silba Island lies west of Olib Island at a distance varying from 
14 to 3 miles, and it is even smaller in size than its neighbour. Like 
it, too, it is dumb-bell shaped, narrowing in the centre to a very 
low-lying plain on which Silba village (pop. about 1,100) is located. 
To the north, and south the island rises in smooth dome-shaped 
hills to 262 ft. and 98 ft. respectively. The island is cultivated for 
olives, while cattle-rearing and fishing provide the chief occupations. 
The coasts are low and bordered by shallow water. ‘The only harbour 
is at Silba, on the east side of the island, giving 10 ft. of water at 
the greatest depth. Silba Channel, to the west of the island, marks 
the direct sailing route from Istria and Trieste to the Italian territory 
of Zadar (Zara), on the mainland to the south-east. 


G H (Jugoslavia—lI) : uc 
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2. THE PRIMORJE-ZAGORA REGION 
(Figs. 61, 62, 63) 


GENERAL CHARACTER 


From the Fortica passage to Planka Pt., on the Ploca promontory, 
the coast of the mainland is set forward, westward, in a land promon- 
tory that is fronted by a series of islands and islets alined parallel 
to its shores and relief features. This region is the Primorje-Zagora, 
whose outer margin lies west of Dugi Island (Dugi Otok). Primorje, 
the name by which this part of the country is known, is the Serbo- 
Croat word for ‘sea-coast’ or ‘coastland’. In this section alone of 
the Adriatic littoral is the relief comparatively subdued, but the 
crests of the low ranges which make up both the islands and the 
mainland have similar summit altitudes, for the whole region forms 
part of a low plateau that at one time was continuous. The plateau 
is formed of folded Flysch and limestone rocks that have been 
bevelled by erosion into a plain-like surface, subsequently raised and 
dissected, above sea level. The ranges immediately behind the coasts 
seldom rise as high as 600 ft. and they are generally less than 300 ft. 
in height. Tertiary rocks in the Zagora have a greater extent than — 
in any other part of western Jugoslavia, and the surface features 
are largely determined by their distribution (Fig. 24). It so happens, 
however, that the coast features are almost wholly carved in 
Cretaceous limestones. The shore-line, in its general trend, is com- 
paratively straight, but in detail it is fretted into numerous small 
inlets that, as elsewhere, provide useful shelter here and there. 

The form and pattern of islands offshore provide an excellent 
illustration of the physical characteristics of a region that consists of 
partially submerged mountain ranges grained parallel with the coast, 
rather transversely to it. The submergence has been sufficiently 
marked for the ranges in places to be so completely dismembered 
and disintegrated that the sea has become profusely studded with 
hundreds of shoals and islets rather than with islands (Fig. 61). 
These are dangerous to navigation not only because of the reefs 
and shallow water with which they are associated, but also because 
currents run strongly between them. 

The larger islands of the Primorje are arranged roughly in parallel 
rows separated by longitudinal channels. The outer line includes 
Premuda, Ist, Molat, Dugi Otok, Kornat and Zirje. A second, 
middle, line is followed by Sestrunj, IZ and Zut. A third and inner 
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Fig. 60. The coasts of the Velebit region and of the northern Primorje around Zadar (Zara), together with the offshore islands, including Pag 
Based on (i) 1 : 100,000, G.S.G.S. Series 4396, Sheets 57, 58, 59, 74° 75 and 76 (1943); and (ii) 1 : 250,000, G.S.G.S. Series 4413, Sheet Y 22 (1944). 











Fig. 61. The coasts of the islands and mainland south of Zadar (Zara) 


Based on 1: 100,000 G.S.G.S. Series 4396, Sheets 91 and 92 (1943). 

Note: Land is shown in black. The submarine contours reveal the presence of 
submerged basins and of submerged ranges of bold relief from Dugi Island to 
Kornat, and between the adjacent islands. 
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line, in places approaching the coast very closely, is formed by Uljan, 
PaSman and Murter. Comparatively small changes of sea level in this 
region would make immense differences in the size and shape of some 
of the islands and in the distribution of land and sea. ‘This is also true 
of the coast patterns on the mainland; for example, a very small fall 
of sea level (less than 10 ft.) would tie the island of Murter to the 
mainland, while, correspondingly, a very small rise of sea level would 
convert the large lake of Vrana into a broad coastal embayment. 

In this region, most of the islands, like the coastal zone of the 
mainland, are entirely composed of Cretaceous limestones, but there 
are occasional small areas of fertile sands, loess, and alluvium, and 
these make little ‘oases’ of surprising fertility. As a whole, however, 
most of the land is very barren and desolate, and fresh water is 
generally scarce. In view of the many adverse factors, the islands 
support quite a large population, located in scattered villages, often 
of surprising size. The coastal hill-ranges tend to be bare, but their 
bases are usually well cultivated. Wine, corn, oil, figs, almonds, salt, 
wood, and salted fish are the chief products of the region. 

A small section of the mainland coasts belongs to Italy, namely 
around the town of Zadar (Zara), allocated to Italy after the war of 
1914-18. ‘The international frontier was drawn to cede to Italy 
roughly a rectangle of territory around the town, fronted by a 
length of some 54 miles of coastline and extending inland over a 
depth of from 34 to 4 miles. No conspicuous relief feature delimits 
this Italian enclave. 


THE COASTS OF THE PRIMORJE-ZAGORA MAINLAND 


From Ljubaé to Biograd 


Between the Fortica passage (Ljuba¢ Channel) and Arctié Point, 
the coast is embayed into gulfs and promontories, where the grain 
of the relief runs out transversely to the shore. The sea has cut 
cliffs in the promontories around Ljuba¢ Bay, but the summits are 
quite low (generally not exceeding 150 ft.). Around Nin Bay, the 
coasts are everywhere low; the depths offshore are shallow. ‘There 
are few settlements in the locality. The small village of Ljuba¢ lies 
on the eastern side of the bay to which it gives its name, and west 
of the village there is limited anchorage, with shelter from the bora, 
but shoal extends for half a mile from the shore at the head of the 
bay. Nin Bay, to the west, is marked by shallow water almost every- 
where offshore, and, in addition, most of the bay is exposed to a 
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Fig. 62. The coasts of the Primorje-Zagora region and of the adjacent islands 


91, 92, 93 and 108 (1943); and (ii) 1: 250,000, G.S.G.S. Series 4413, Sheet Y 22 (1944). 
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violent bora. ‘The only settlement here is Nin, which was a town of 
importance in ancient times. It is now only a small village of about 
650 inhabitants, situated on a low island at the south-west corner 
of the bay, in the middle of an unhealthy swamp connected with 
the mainland by a causeway. Around Arcti¢ Pt. the water is still 
shallow and in the narrow Privlaka Strait (between Vir Island and 
the mainland) there is a depth of only 6 to g ft. of water. The channel 
is liable to constant changes of depth and to silting. 

South of Arctié Pt. the coast trends from north-west to south-east, 
except at the embayment by Skala Pt. It is backed by low hills, 
generally less than 600 ft. and often not 200 ft. in altitude. In places, 
these hills are steep, but more generally they sink gently beneath 
the sea; their surfaces are lightly wooded and they are often well 
cultivated and terraced. Small villages follow the coast at frequent 
intervals. North of Zadar (Zara), these include the villages of 
Petréane (pop. 400), KoZin and Diklo. Petréane (south of Skala Pt.) 
has a small harbour and functions as the quarantine station for Zadar. 

The international frontier enclosing the town of Zadar passes 
south of Diklo village. Zadar, which gives its name to the channel 
between this section of the coast and Uljan Island, is built over a 
narrow and low promontory of land about a mile long, which projects 
north-westward, parallel to the coast, and leaves a small sheltered 
inlet between it and the mainland. There is anchorage for large 
vessels west and north of the promontory in depths of 13 to 20 fm., 
with mud. The harbour, however, lies on the east side of the town, 
in the sheltered inlet between the promontory and the mainland, 
where depths decrease from 10 fm. at the entrance, to 2 fm. near 
the head of the inlet. Like Nin, the town of Zadar occupies the site 
of an ancient settlement, but Zadar, unlike Nin, has developed and 
maintained its importance as a seaport. ‘The population numbers 
about 18,000 and is mainly Italian. Inland, for about 2 miles, the 
low hill slopes are well cultivated, particularly with vineyards, and 
a considerable local trade is carried on in wines, oil and grain. 

About 4 miles south of the international frontier the coast is 
indented by the enclosed bay of SukoSan. Though well sheltered, 
this bay is shallow, and only provides anchorage and shelter for small 
vessels about 600 yd. offshore, north-west of the village of SukoSan 
(pop. 1,600), where the depth of water is 4-6 fm.; inshore of this, 
the bottom becomes both very rocky and shallow. 

For a distance of about 10 miles south of SukoSan, the coast is 
straight, and is bordered by a very narrow plain behind which the 
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land rises sharply in a rather desolate limestone range which trends 
parallel with the shore. The summits are about 350 ft. to 500 ft. 
above sea level. Offshore, the sea depths are comparatively shallow 
and the bottom is almost everywhere sand and shells. Navigation 
is made difficult, both by the presence of numerous islets, rocks and 
shoals, through which the currents run strongly, and by the bora 
and scirocco—the former, in this region, reaches great violence; at 
times it raises very heavy seas. Between SukoSan and Biograd there 
is no shelter. 

As farther north, there is a fairly considerable coastal population, 
though most of the coastal villages occur towards the south, near 
- Biograd, where the country is well cultivated. Biograd (pop. 1,050) 
is situated on a small promontory, to the south-west of which a 
small artificial harbour gives a depth of 3 fm. Between Biograd, on 
the mainland, and PaSman, on the adjacent island, several small 
islets, either partly cultivated or entirely covered with brushwood, 
separate dangerous shoals and form PaSman Strait. ‘The navigation 
of PaSman Strait is not easy (see pp. 162, 163). 


From Biograd to the Krka river 


South of Biograd, approximately as far as the conspicuous inlet 
of Staros’ibenik, the country immediately bordering the coast for the 
most part is low-lying. Here and there hills rise steep-to, up to 
500 ft.; but most of the land is lower than 100 ft. A good deal of 
the country is cultivated, but in the neighbourhood of Lake Vrana 
the ground is unhealthy. ‘Towards the south, the coastline becomes 
increasingly indented and, offshore, numerous islands and islets 
approach closer and closer to the mainland and sometimes it is even 
difficult to differentiate between island and mainland coasts, especially 
near the island of Murter. 

Lake Vrana, nearly 9 miles long, and with a maximum breadth 
of 24 miles, is separated from the sea (to which it lies parallel) 
by a narrow, low hilly divide with a maximum width of only 13 
miles. The lake lies practically at sea level, and at its south-east 
end an unnavigable cutting, 7oo yd. long, connects it with the 
sea. The ground is especially low-lying and unhealthy at the northern 
end of the lake, but along its eastern margin the land rises sharply 
in a bold range more than 800 ft. in altitude, overlooking the lake. 

Harbours are infrequent along this section of the coast. PakoStane 
Cove, south of Biograd, offers shelter for small vessels, but to the 
south, the chain of islands and shoals ending in Mala Arta and Vela 
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Plate 61. Crikvenica 
The photograph shows (i) the low coastal range breached transversely by a minia- 


eee 


ture gorge behind the port; (11) the Vinodol depression behind it; and (iii) the main 
high limestonefranges lying inland, parallel to (i) and (ii 





Plate 62. The coast near Jablanac 
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Arta almost blocks the approaches to the mainland. Pirovac Bay, 
set between shoals and islets in the north, Murter Island in the west, 
and a bold peninsula (trending north-westward) in the south, is an 
almost landlocked cul-de-sac that can be entered only by navigators 
with local knowledge. The mainland coasts north and south of 
Tijesno, on the island of Murter, are similarly blocked, for Murter 
is separated from the mainland by a surprisingly narrow channel— 
so narrow that the island is connected with the mainland by a 
swing-bridge 41 yd. long. The channel north of the bridge can be 
used only by vessels of very light draught and there is a depth of only 
64 ft. of water beneath the bridge. The stream in this narrow strait 
changes course very irregularly and sometimes attains a speed of 
4 knots. 

The coast thence to Tribunj is steep-to and rises in barren hills 
to summits exceeding 600 ft. in the neighbourhood of a conspicuous 
but small rocky headland that forms Binjus Point. South of 'Tribunj, 
which is situated on a rocky island connected with the mainland by 
a swing-bridge, the landscape becomes once more one of well culti- 
vated slopes, with extensive vineyards and orchards; the Maraschino 
cherry is grown here and the famous local wine is made from it. 

Off Vodice—a large village of about 2,650 inhabitants—the coast 
shelves gently, and there is a depth of only 3 fm. at a distance of 
300 yd. offshore, but farther out, north of the small uninhabited 
Prvic Island, one mile south of Vodice, the anchorage, in a depth 
of 8-9 fm., with sand, is one of the best on the Dalmatian coasts 
and is much frequented. Even here, however, both the scirocco and 
the bora at times send in considerable seas. Vodice itself has a small 
artificial harbour with a depth of only g ft. 


The Inlet of the Krka and ‘Lake’ Prokljan (Sibentk district) (Plate 64) 


An important break in the coast is made by the large and deep 
inlet formed by the submerged valley of the Krka, and by ‘Lake’ 
Prokljan. The combined feature affords an illustration of the curious 
effects which the partial drowning of this type of relief may produce. 
Two broad basins parallel to the Dinaric grain of the relief have been 
submerged, and they are linked together by two narrow submerged 
and transverse valleys to form a double ‘L’-shaped inlet. Sv Ante 
(Antuna) Channel forms the narrow transverse entrance to the first 
broad landlocked inlet of the Krka around Sibenik, and from this 
a second narrow channel, the Krka inlet, leads into ‘Lake’ Prokljan, 
the second submerged basin. Sv Ante Channel is 14 miles long, 
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underground caverns that connect with the sea. At the old fortified 
village of Jadrtovac, 3 miles to the south, submergence has already 
led to the junction of a similar hollow with the sea to form the broad 
shallow basin of Morine, and small boats find useful shelter and 
anchorage on good holding ground in this inlet. Offshore, in this 
locality, shallow water extends seaward for from a half to one mile. 
Krapanj (pop. 1,100), at the outlet of the Morine inlet, is situated on 
a small cultivated island set close to the coast, and surrounded by 
shallow water. Its population engages mainly in coral fisheries but 
also fishes widely along the littoral. 

From O&strica Pt. south to Sv Antonia Pt. (south of Rogoznica), 
the coast is generally steep-to, rising in low coastal ranges to altitudes 
of about 500 ft. ‘The general trend of the shore-line is from north 
to south, but it is considerably indented, and fronted by numerous 
offshore islets. Four harbours are available for small vessels in this 
locality, namely at StaroSibenik harbour, Primosten, Peles and 
Rogoznica. Starosibenik harbour is part of a conspicuous east-to- 
west inlet several miles long, immediately south of OStrica Pt. 
The hill-girt narrow bay gives shelter from the bora for both large 
and small vessels, with anchorage in 15-19 fm. of water. 

Primosten harbour, about 4 miles to the south, is another inlet 
with depths in the middle from 9-16 fm. The village of PrimoSsten 
(pop. 2,800) lies on a small rocky promontory on the north-west 
side of the bay. PeleS harbour is formed by a small inlet south of 
Kremik Pt., which forks inland to the north-east and the south-east, 
thus providing shelter against both the scirocco and the bora, in 
each arm of the bay. Rogoznica harbour is sheltered from all winds 
by surrounding hills and promontories, and is divided into two parts 
by Rogoznica islet, on the north-west side of which stands the village 
of Rogoznica (pop. 1,500). Inland, the surface is hilly, but quite 
extensively cultivated and fairly closely populated. 


Communications 


Though the coastlands of the Primorje are everywhere related to 
comparatively low relief, there are not many main roads leading 
inland, and still fewer railway communications. 

‘Railways. The only railway in the region connects Sibenik by 
a branch line with the Knin-Split railway. 

Roads. Roads are more numerous, yet even here there is no 
continuous main road along the entire length of the coast. A road 
links the coastal villages and settlements between Nin and Biograd 
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in the north. From about Biograd to Sibenik no good main road 
exists, though many secondary roads link together the chief villages, 
with short stretches of secondary roadways at a few points, leading | 
inland from the small coast harbours for a distance of a few miles 
(e.g. from Tijesno and Tribunj). 

Main roads from the coast lead inland only from Zadar, Biograd, 
Vodice and Sibenik. The roads from the first three link up ultimately 
with the road from Split to Knin via Sinj which crosses the Dinaric 
mountain system. From Sibenik there are two main roads. One 
leads north-eastward to the Split-Knin road, meeting this at Drni8. 
The second leads south-east, towards the village of Jadrtovac, east 
of which it forks. One route crosses the plateau directly to Trogir, 
on the coast by Ciovo Island. The other road fork follows the coast 
southward as far as Starosibenik Bay; beyond this to the south, it 
crosses the plateau some miles inland and east of the coast, which 
it meets once more near Rogoznica. ‘This road thence curves almost 
due east across the plateau to the road centre of ‘Trogir. 


PREMUDA ISLAND 


Premuda Island lies south of the Italian island of Lussino and 
south-west of Silba. It forms the north-western link in the chain 
of islands mainly associated with Dugi Otok. The island is small; 
its length from north-west to south-east is only 5 miles and over 
most of this it is less than one half to one mile in width. The hilly 
back-bone rises in the northern half of the island to an altitude of 
300 ft. Except in the neighbourhood of Premuda village, in the 
north, and in the central districts, the hills are thickly covered with 
bush. Premuda (pop. 470) is the only village on the island, and it 
lies near the crest, to the north-west. 

The coasts of the island, generally, are steep-to and, in the north- 
east, precipitous. Here the coast offers no shelter except in the tiny 
inlet of Loza Bay, used by local steamers for short stays. ‘The west 
coast, in the north, is also steep-to, but shelter and anchorage are 
found for small vessels in Premuda Cove, half-way along the island, 
and in Sv Krijak harbour, which lies between the north-west coast 
and a group of four rocks and some shoals connecting them, about 
200 yd. offshore. Vessels of any size can anchor in the deep sheltered 
water 14 miles off the south-west coast. Cart tracks climb to 
Premuda village from Premuda Cove and Sv Krijak harbour on the 
west side of the island. 
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SKARDA ISLAND 


This small island, only 2 miles long and a mile wide, lies 14 miles 
south-east of Premuda, with which it is connected by a submerged 
ridge covered with a depth of 54-10 fm. of water; on either side of 
this ridge the depth almost immediately is no less than 30 fm. The 
current which develops over this submarine ridge is so strong that 
navigation is often difficult, though the strait is wide. Skarda Island 
is irregular in shape, and rises in bush-covered and barren rocky 
surfaces to a hill (356 ft.) in the extreme south-east. There are only 
a few habitations, grouped on the north side of the island, and 
adjacent to cultivated slopes terraced for the vine. The coasts, 
generally, rise steeply, but there are shoals offshore at many points. 


Ist ISLAND 


Ist Island is less than half a mile away from Skarda Island, and 
though the strait is deep, shoals and swift currents make navigation 
difficult between the two islands. The island consists of two small 
uplands, 2 miles and 2} miles long, respectively, and set from 
north-west to south-east. Each of these rises in bold, rounded crests 
to heights of 535 ft. and 570 ft. Ist Island is divided into two by 
deep narrow bays which penetrate so far between the two hills that 
they almost meet in the centre of the island as a continuous sea 
channel. Near the south-west side of the small low plain which 
separates the two bays, the small village of Ist (pop. 430) is situated, 
and the slopes above the village lead up to StraZa (570 ft.) and Vrh 
Gora (535 ft.), both of which are cultivated and terraced with vine- 
yards. Elsewhere, the hills are thinly wooded or bush-covered. The 
coasts rise steeply everywhere and to the south-west there are islets, 
rocks and shoals for about 14 miles offshore. Siroka (i.e. southern) 
Bay has no suitable anchorage, but Kosira¢a Bay, on the north-west 
side of the island, has deep water and good holding ground. ‘These 
are the only two inlets. 


Moat ISLAND 


Molat Island has the form of an inverted ‘V’, opening south- 
eastward. The northern end of the island is separated from Ist 
Island by a very narrow strait, at one point less than 200 yd. wide, 
and with a depth of only 3 fm. Here there are strong currents. One 
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limb of the island extends south-eastward for 6 miles towards the 
islands of Sestrunj and Iz. This limb is about 1 to 2 miles wide 
and forms a range of bush-covered hills rising to altitudes of 300 ft. 
The three villages of the island, Molat (pop. 560), Brgulje, and 
Zapuntel, are situated on this eastern limb, whose coast is much 
indented. Round each of these villages there is a certain amount of 
cultivation, but elsewhere bush growth, particularly of rosemary, is 
widespread and the island is noted for its production of honey. The 
other limb of the island forks south-westward towards Dugi Otok, 
in a very narrow range of hills only about 600 yd. wide and some 
4 miles long. It forms a sharp ridge rising to about 400 ft. with 
steep coasts providing no shelter. 

There are anchorages for small vessels on the south side of the 
eastern arm of the island, chiefly in Lucina Cove and Podgrblje 
Cove. On the east side of the promontory, the bay (Jazi), below the 
village of Molat, gives good anchorage in 8-9 fm. of water; it is nearly 
2 miles north-west of Stopanja Pt., the south-eastern extremity of the 
island. The only other shelter, mainly used as a refuge for coasters, is 
in the harbour of Zapuntel, at the extreme northern end of the island. 

Molat Island again is separated from adjacent islands at its 
southern extremities, only by very narrow straits whose currents make 
navigation difficult. ‘The south-west limb is continued by tiny islets 
leading to the northern end of Dugi Otok and the channel between 
Golac islet and Molat Island marks the route used by ships eastward 
bound to Zadar. The route to Zadar continues between ‘Tun Mali 
and ‘Tun Veli Islands, set south-east of the Molat promontory. This 
channel is only 400 yd. wide and the tidal currents between the 
islands are strong, but the passage has a depth of 15-17 fm. 

There are no roads on the island, but cart tracks and paths link 
together the three villages. 


Duct IsLtanp (DucI OTox) 
General Features 


Dugi Otok forms a conspicuous feature extending over a length 
of no less than 27 miles as a continuous mountain range that rises 
in the centre to more than 1,000 ft., although the island is here not 
more than a mile in width. From the centre of the island the crests 
of the range descend gradually northward and southward to hills 
not exceeding 300 ft. at the two extremities; here, too, the island 
broadens to a maximum width of 24 miles in the south. At both 
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ends, also, the coast is frayed into very deep bays enclosed by 
promontories, whereas along its length, from north-west to south- 
east, it has relatively straight coasts. A large proportion of the island 
is barren, with surfaces consisting of limestones. Most of the slopes 
at the lower altitudes are thinly wooded or covered with brushwood, 
but in the vicinity of the villages much of the ground is cultivated, 
particularly for vines and olives. On the uplands large numbers of 
sheep and goats are pastured. 


Coasts 

The whole length of the south-west coast is rocky and inaccessible, 
and on this side of the island there are no settlements, or harbours, 
and very little cultivation. The east coast, on the other hand, though 
steep for considerable distances, has several small sheltered harbours, 
useful in some cases for larger as well as for small vessels. ‘These 
are Sali, Luka, Brbinj and BoZava. ‘There are several small villages 
and hamlets on this side of the island, situated generally near 
the harbours. Other villages lie inland either on rising ground or, 
as in many Dalmatian islands, on the crest of the back-bone of 
high relief that makes up the island (e.g. Dragove, to the north). 
The population of each of these villages is about 300, and the chief 
trade is in salt and fish. 

Luka harbour and Lucina Cove are amongst the best shelters of 
the east coast. The deep embayments at both the northern and 
southern ends of the island also provide harbours. At the southern 
end, near the approaches to Tela8¢ica (‘Tajer) Bay, the sea is studded 
with small islands and islets. The bay is enclosed by barren hills 
devoid of settlements, but in its series of interconnecting small 
basins it provides one of the best harbours in this part of the Adriatic 
Sea, extending altogether over a length of nearly 10 miles. The 
harbour has space for a considerable number of vessels, in depths 
varying from 7-33 fm., usually with sand or mud. ‘Though numerous 
islands bar the approaches, the harbour is not at every point difficult 
of access. At the northern end of the island the coast is embayed 
at the village of Soline (pop. 300) to form Soli8cica harbour, which 
affords good shelter, except from westerly winds, to vessels of any 
size in depths of 21 fm., with sand and mud holding ground. 


Communications 
Dugi Otok has no communications other than local cart tracks 
between the villages; indeed, because of the steepness of the coasts 
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in many places, and because of the absence of coastal plains every- 
where, there is not even a continuous footpath along the length of 
the island. 


IsLANDS LyING Orr KornaT ISLAND 


Over a distance of about 20 miles, in an arc curving south- 
eastward, there extends from Dugi Otok a broad zone of islands and 
islets remarkable both for their profusion and for their alined 
distribution (Fig. 61). They represent quite obviously a continuation 
of the mountains that make up Dugi Otok, but here the effects of 
submergence have been more drastic and, as a result, an archipelago > 
of small islands and islets rather than a single large island has been 
formed. The belt of islets is flanked by sea depths exceeding 50 fm. 
within about a mile of the coasts. ‘The directions of the two promon- 
tories surrounding the TelaS¢ica ('Tajer) embayment at the south end 
of Dugi Otok are continued by these islets. 

West of Kornat the distribution of islets is profuse and the largest 
among them is Piskera. The islands are hilly, steep at the coasts, 
and uninhabited, but they are spread over a length of about 15 miles 
as a continuous zone of dismembered hills, now divided up by the 
sea into a very intricate pattern of land and water surface. 


KORNAT ISLAND 
General Features 


Kornat Island, nearly 16 miles long, consists of a single elongated 
and tapering limestone ridge, almost everywhere barren. The island 
is sparsely populated and the only village is behind Vrulje Cove, on 
the west coast. 


Coasts 


Almost everywhere the coasts are steep-to, especially along the 
east coast, which descends very abruptly from heights exceeding 
700 ft. The west coast is more indented and affords shelter at several 
points. Kornat faces a sea passage between it and the outer, western 
chain of small islands. This passage, in some places, is marked by 
shoals and rocky islets, but elsewhere it includes submerged enclosed 
basins whose depth, in many parts, exceeds 35 fm. as, for example, 
between Kornat and Piskera Islands (Fig. 61). 
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Zut IsLaAND 
General Features 
Like Kornat, Zut Island is mainly stony and bush-covered. Theisland 
is 7 miles long and mostly only about a mile wide; it is entirely hilly 
and rises to a maximum altitude of 577 ft. The island is only thinly 
inhabited, and such little cultivation as there is occurs mainly on the 
plateau top and over the eastern slopes near the centre of the island. 


Coasts 

The south-west coast of Zut is very steep and there is scarcely 
any anchoring ground along it for even the smallest vessels. The 
east coast is much more indented, though still moderately steep, but 
here there are a few harbours for coasters. Large vessels find shelter 
from all winds in the large bay of Strunac, on the north-eastern side 
of the island, where there are depths of 19-23 fm. Zut Channel, 
between Zut and Kornat, is comparatively free of islands, but to 
the north-east, between the islands of Zut and Sit, there is a zone 
2-3 miles wide that is so encumbered with islands and islets and 
shoals that the whole area is unsuitable for navigation. 

The phenomenally close pattern of shoals, uninhabited islands 
and islets in the seas around Kornat and Zut islands produces strong 
local currents which make the whole of this region beset with 
difficulties for navigation and one which is generally avoided. 


SESTRUNJ ISLAND 


Sestrunj Island lies 3 miles south-east of Molat Island, whose 
direction it continues. It consists of a narrow limestone ridge rising 
steeply from the sea at all points except in the south-east. ‘The sum- 
mits exceed 600 ft. in the north-west. The island has a total length 
of about 6 miles and contains only one village, namely Sestrunj (pop. 
300), which is situated on the only area of comparatively level land 
on the crest of the ridge at its widest point (14 miles). Apart from 
the limited area of cultivated ground around this village, the island 
is mainly stony or covered with bush. The only shelter around the 
coast is in Kablin Cove, to the south-west of Sestrunj village. 


TuN VELI ISLAND 


Tun Veli Island, to the west of Sestrunj, consists simply of a 
steep-sided and narrow hilly ridge rising to 413 ft. The island is 
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2 miles long; it is covered with brushwood and devoid of settlement. 
Its position 1s important since a route to Zadar follows the very 
narrow deep passage at the northern end of the island (see p. 156). 


ZVERINAC ISLAND 


Zverinac Island, 1,200 yd. south-west of ‘Tun Veli Island, is again 
a small, steep-sided, narrow and rocky island 4 miles in length. Its 
bush-covered surfaces rise to heights of 384 ft. in the south-east. 
Zverinac village (pop. 100) is situated in the centre of the island 
around a small bay which provides shelter and anchorage for vessels 
in depths of 11 fm. There is a small amount of cultivation on the 
crest of the range which drops very steeply to the coast everywhere 
along the north-eastern side. Here the coast is very straight; the 
south-west coast is embayed and irregular. 


Iz ISLAND 


Iz Island, south of Sestrunj, and midway between Dugi Otok and 
Uljan, is, for its size, a more productive island than its neighbours. 
It is 74 miles long, and about 14 miles wide. The island has the 
characteristic Dalmatian relief of a rib of limestone hills that rises in 
the north to a maximum elevation of 558 ft. The descent to the west 
coast in general is fairly steep, but to the east coast the descent is in 
places more gradual. The east coast is also more indented. Nearly the 
whole of the north-eastern part of the island is cultivated, especially 
for vines and olives. he western side of the island has a little 
cultivation, but it is mainly left to bushes. Veli IZ, on the eastern 
side, is the only important settlement, with the comparatively large 
population of 1,300. The village lies on the rising ground at the 
head of a small inlet which forms a well protected harbour with 
depths of 6-13 ft. Settlements are linked by a cart track. 

There are a number of small islets off the coasts of IZ, and between 
Iz Island and Dugi Otok there lies the small hilly island of Rava, only 
three miles long, irregular in shape, and inhabited at the two small 
hamlets of Rava and Mala Rava. 


ULJAN ISLAND 
General Features 
Uljan Island lies opposite the mainland at Zadar and approaches to 
within 2 miles of the mainland coasts at one point. The island, which 
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has an area of 20 sq. miles, is larger in size than those to the west, and 
it is almost joined to PaSman Island, lying immediately to the south. 
Uljan consists of an elongated upland, 14 miles long and not more 
than 2} miles wide, which rises in bold ridges to the comparatively 
high summit of 938 ft. ‘The highest relief occurs in a range occupying 
the south-west end of the island, where the descent westward to the 
sea is very abrupt over a length of about 6 miles. Isolated and 
sharply defined, though less elevated hills also occur on the eastern 
side of Uljan, but in the north the relief is low from coast to coast. 
A furrow crosses the island, following a narrow zone of Tertiary 
rocks from north to south. 

The eastern coastlands are, on the whole, more favourable to settle- 
ment than the west, and it is on this side, therefore, that the villages 
are situated. Kukljica, in the south-east, has a population of about 
1,300, while Preko, to the north, is even larger, with 1,900 inhabitants, 
and functions as a holiday resort for Zadar; Sutomi8¢ica, opposite 
Zadar, has a population of 800, while Uljan town, farther north, 
contains about 1,150 inhabitants. Compared with other islands, the 
population of Uljan Island is therefore dense. Around the villages, 
over the eastern slopes, there is considerable cultivation, especially 
of vines. Wine and oil are the chief products and fishing the chief 
occupation of the island. 


Coasts 


The north-east coast. ‘This coast slopes gradually to the sea at 
many points, and is indented, with several coves of bold approach. 
Kukljica Cove in the south offers shelter for small vessels, though 
the bottom is somewhat rocky and unreliable. Kali village, 2} miles 
north-westward, has a small artificial harbour. ‘The only anchorage 
for large vessels on the north-east coast, however, is in the sheltered 
waters between the islands of O&ljak and Uljan, to the north-west 
of Kali. Here there is mud and good holding ground, with a depth 
of 12-13 fm. Preko has a small artificial harbour which, though 
exposed to the bora, is much used for local trafic with Zadar. 
Limited shelter and anchorage can also be found in the small inlet 
of Sutomi8¢ica and in the small harbour of Uljan. 

The south-west coast. Most of the south-west side of the island 
is very steep-to and wooded, offering neither shelter nor anchorage. 
At the southern end of Uljan, the coast is indented by two or three 
small bays, but these are fronted by islands and patches of shoal so 
that they are used only by small craft. ‘This side of the island is 
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almost uninhabited. To the north, Uljan is rounded by way of a 
narrow passage between it and the small, sparsely inhabited and 
mainly bush-covered island of Rivanj. The channel here is only 
500 yd. wide in the narrowest part, and this is reduced by shoals 
to 300 yd., while the depth here is 34 fm. At the southern end of 
Uljan, the sea strait is even narrower. PaSman and Uljan islands 
are all but united, for Zdrelac Strait which separates them has a 
depth of only 84 ft. for a distance of 400 yd., with a width of only 
26 ft. at the bottom. The current between them has a rate of 2 and 
sometimes 4 knots and does not keep to the centre of this narrow 
strait. A very small change of sea level would unite these two islands. 


Communications 


There are no roads other than cart tracks, which link together the 


villages, and there is a network of footpaths in the cultivated parts 
of Uljan. 


PaSMAN ISLAND 
General Features 


PaSman Island closely resembles Uljan in many of its charac- 
teristics. It is an elongated upland 21 sq. miles in area, 13 miles 
long and 2 miles wide in its central sections; it attains an altitude of 
889 ft. at Bokolj, near its northern end. The island is hilly and 
descends sharply to the sea, particularly on the south-western side. 
Most of its surface is stony or thinly wooded. At many points in 
the north-east, however, the slopes are more gentle, and there the 
land adjacent to the sea is much cultivated for vines and olive trees. 
As in Uljan, the settlements are located in this part of the island. 
Wine and oil, likewise, are the chief products, and fishing is the 
chief occupation. PaSman Island is not as populous as Uljan; kon 
village, in the south-east, has about 650 inhabitants, while PaSman 
town, farther north, has a population of 1,200 inhabitants; the few 
other villages are much smaller. 


Coasts 


The north-east coast. This coast faces PaSman Channel whose 
‘navigation is rendered difficult at times, partly by the violence of 
the bora, during the winter, and especially by the presence of shoals 
and islets between PaSman town and the mainland at this point. ‘The 
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deepest and safest channel lies west of the small island of Babac, 
so that the route off Pa8man town, and not that close in to the 
mainland, is most frequented. The north-east coast slopes, generally, 
fairly gently. There are several coves suitable for boats, with a small 
artificial harbour for coasters at Tkon, at PaS’man town, and at 
Zdrelac harbour in the extreme north-east. Paman itself is situated 
on a flat point of land where the strait between it and Babac Island 
is only 500 yd. wide. 

The south-west coast. As on Uljan, the south-west coast is un- 
inhabited, steep-to and covered with brushwood. There are, how- 
ever, several inlets and bays which provide some shelter, the largest 
being Soline Cove where there are depths of 4-12 fm., with good 
holding of sand covered with weeds, though here, as at other points 
along the coast, bora squalls may be severely felt. Sv Ante inlet, 
immediately to the north of Soline, also offers reliable anchorage 
for medium-sized vessels. Tri Luke Cove, at the southern end of 
the island, is convenient for small vessels prevented from proceeding 
through the PaSman Channel, and has depths of 8-15 fm., well 
sheltered from the bora, but for large vessels this bay is dangerously 
exposed to the scirocco. 


Communications 


No roads exist, but there are many footpaths and cart tracks from 
village to village, and across the island. 


VRGADA ISLAND 


The line of Uljan and PaSman Islands is continued south-eastward 
towards the mainland by way of a chain of islets and islands chiefly 
associated with Vrgada and Murter Islands. Vrgada Island is the 
largest of the northern group and lies 3 miles south of PaSman. It 
is only 14 miles long and is surrounded by islets and shoals athwart 
the entrance to Pa’man Channel and the mainland. The small village 
of Vrgada is situated on its eastern side. The island is cultivated, 
but it does not produce enough food for the inhabitants, who 
supplement this from fisheries. ‘The sheep belonging to the island 
are pastured on the adjacent islets off the mainland throughout the 
year, and water in summer is transported to them by boat. Vrgada 
Island has no good anchorage. 
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MUuRTER ISLAND 
General Features 


Murter Island is about 8 sq. miles in area, with a length of 7 miles 
and a breadth which varies from less than one to more than two miles. 
It is only just separated from the mainland by a strait which in places 
has a depth of only 64 ft., and which can be bridged (see p. 151). _ 
The island consists of limestone hills rising in the centre and west 
to 400 ft. In places the soils have considerable fertility where 
developed on small areas of loess, and the island is well cultivated 
for olive trees, figs, almonds and vines. ‘The inhabitants live 
chiefly on the northern and eastern side of the island in the villages 
of Hramina (pop. 1,700) and Betina (pop. 1,250) in the north, and 
Tiyesno village (pop. about 2,000) in the south-east. For its size, 
Murter is very populous and depends not only on the produce of 
the island itself but also on that of fields cultivated by the islanders 
on the mainland. ‘The island has evidence of settlements dating 
from classical times and in the north remains of the Roman occupa- 
tion are now submerged some feet below sea level. 


Coasts 


The coasts of Murter are steep-to and, other than in two small 
coves, they afford no place of shelter even for small boats along the 
south-west. At the northern end of the island, the coasts are low- 
lying and sandy, with small harbours at Hramina and Betina, but the 
depths are shallow. North of Hramina Bay, a long chain of small 
hilly islands, mainly uninhabited, extends north-eastward to Vela 
Arta Island. ‘The islets are connected by banks and shoals, which 
together almost meet the mainland off Lake Vrana, and bar the 
approaches to Pirovac Bay (see p. 151). ‘The east coast descends 
gently at most points. From Betina to Tiyesno it faces a land- 
locked bay between the island and the mainland, and depths are 
generally shallow here. South of Tijesno, in the sheltered Murter 
Bay (between the island and the barren slopes of the mainland 
opposite), the coast still shelves gently but the water offshore is 
deeper. Though islets and dangers exist in the bay, there are 
anchorages with depths of 11-12 fm. near ‘Tijesno village. 


Communications 


The road communications on the island connect with the main- 
land coastal road by way of the swing bridge at Tijesno. A secondary 
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road runs along the coastal plain from Tijesno northward to Hramina. 
Other tracks and footpaths connect the villages and cultivated 
areas. 


ZLARIN ISLAND 


Over an area about 12 miles broad, to the west of the entrance 
to Sibenik harbour, there occurs a number of small but conspicuous 
islands including Zlarin, Prvi¢, Tiat, Zmajan, Kaprije, and Zirje, 
together with large numbers of islets. ‘These islands are small in 
size, and are grained in the Dinaric direction from north-west to 
south-east; thus Zlarin Island is continued by a chain of islets 
south-eastward, towards the Ostrica peninsula, on the mainland 
south of Krapanj. 

Zlarin Island lies only one mile from the mainland, off the Sv 
Ante inlet. It is nearly 4 miles long and rises steeply both on its 
western and eastern sides to hills which, in the west, do not exceed 
an altitude of 558 ft. ‘he east and north sides of the island are 
well cultivated, and Zlarin, the only large village, situated at the 
head of a bay in the north, has about 2,500 inhabitants. 

The south-west coast is steep and barren, and has deep water 
close-to. The north-east coast also is steep but it is well cultivated 
and covered with vines and olive trees. ‘There is deep water off this 
coast except in the north, where it is bordered by a bank. A small 
artificial harbour serves small boats at the head of Zlarin Bay, which 
affords shelter for medium sized vessels. Like the inhabitants of 
Krapanj (see p. 153), those of Zlarin fish widely along the littoral— 
especially for sponges. 


Prvic ISLAND 


Prvi¢ Island lies less than a mile from the mainland, south of 
Vodice. It is less than two miles long and scarcely three-quarters of 
a mile wide, and the highest point rises to only 246 ft. The island 
is well cultivated, covered with vines and olive trees, and it also 
exports large quantities of salt fish. The village of Prvi¢ Luka, in 
the south, has about 1,350 inhabitants, and Sepurine in the north, 
1,600 inhabitants; the island is thus relatively densely populated. 

The coasts on the north-west, north and eastern sides shelve 
gently, but the south-west coast, roughly south of Sepurine, is steep- 
to. Vessels can anchor off Sepurine village in 12 fm. of water, with 
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sand, or in Prvi¢é Luka harbour, on the embayed southern coast, 
where the depth is 14-6 fm. 


TIAT AND ZMAJAN ISLANDS 


These islands are small (about 2 miles long), uninhabited and 
either barren or wooded, each about the size of Prvié Island, and 
separated from each other by straits about a mile wide. The islands 
are both hilly and their coasts are fairly steep-to. 


KAPRIJE ISLAND 


Kaprije Island has a length of 4 miles and a breadth that varies 
from about a half to one and a quarter miles. Between its barren hills 
there is little cultivation. ‘The hills rise to a maximum height of 
423 ft. in the south of the island. The little village of Kaprije, near 
the centre, has a population of only 500. 

The only anchorage is at Kaprije Cove, on the western side of the 
island, where there is shelter and a depth of 8 fm. at the entrance. 

The channel of Kaprije, between Kaprije and Zmajan islands, is 
difficult to navigate because of the strong currents which run between 
the many islets and shoals that beset it. 


KAKAN ISLAND 


Lying to the west of Kaprije, Kakan Island is about 3 miles long, 
less than half a mile wide and consists of barren hillocks with the 
intervening surfaces partly covered with bush and partly cultivated 
by the inhabitants of Kaprije Island. Kakan itself is uninhabited, 
and the coast offers shelter only on the north-west side. 


ZIRJE ISLAND 


Zirje Island is the westernmost and largest of the islands off 
Sibenik and, like Zlarin and Prvié¢, it is comparatively populous on its 
north and north-eastern sides. The island is 7 miles long and 14 
miles wide; it consists of two parallel lines of hills, united by a plain. 
The highest point is 443 ft. Zirje is wooded and bush-covered on the 
hills, and the plain is well cultivated, especially for the vine. Wine 
and sardines together with other fish in large quantities form the 
chief products of the island. Zirje village situated on the central 
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plain in the north-western part of the island, has a population of 
about 550 inhabitants. 

The coasts are much indented, generally steep-to, and somewhat 
exposed; shelter is sought in Muna Cove on the north-east coasts, 
in Stupica Bay, a deep inlet on the south coast, and in 'Tratinska 
Cove on the north-west side of the island. 


BIBLIOGRAPHICAL NOTE 


(1) There are numerous general popular descriptive books dealing with the 
coasts of Jugoslavia amongst which the following may be cited: 


(i) An early work, of interest for its descriptions of Dalmatia nearly 170 years 
ago, is Abbé Alberto Fortio, Travels in Dalmatia, pp. 1-584 (London, 1778). 

(ii) The following are more modern popular works, and well illustrated: 

M. Holbach, Dalmatia, the land where east meets west (London, 1907) 

G. Rhodes, Dalmatia (London, 1928) 

O. H. Ball, Dalmatia (London, 1932) 


(2) The following are more technical works dealing with these coasts: 


(i) G. Dainelli, La Dalmazia (Novara, 1918). 

(ii) B. Z. Milojevié¢, ‘ Littoral et iles dinariques dans le Royaume de Yougoslavie’, 
Mémoires de la Société de Géographie de Beograd, vol. 11, pp. 1-226 (Beograd, 1933). 

(ii1) Mediterranean Pilot, vol. 111 (Sixth edition, London, 1929). 


(3) There are numerous specialist papers giving geographical accounts of either 
individual islands or sections of the coast, amongst which the following are the 
most accessible: 


(i) Seven studies by B. Z. Milojevié, ‘Les environs de Split’, Geografiski Vestnik, 
vol. Ill, pp. 19-28 (Ljubljana, 1927); ‘Les environs des mers de Novi Grad et de 
Karin’, Bulletin de la Société Neuchdteloise de Géographie, vol. XXXVI, pp. 39-52 
(Neuchatel, 1927); ‘Stonski Rat’, Croatian Geographical Review, pp. 266-74 
(Zagreb, 1932); ‘Les types des fles dinariques’ Editions spéciales de la Société de 
Géographie de Beograd, Fascicule 3, pp. 1-82 (Beograd, 1928); ‘L’ile de Murter’, 
La Géographie, vol. xlvii, pp. 207-21 (Paris, 1927); ‘L’ile de Vis’, Révue 
de Géographie Alpine, vol. xv, pp. 577-598 (Grenoble, 1927); ‘L’ile de Hvar’, 
Bulletin de la Société de Géographie de Beograd, vol. X111, pp. 205-220 (Beograd, 
5027). ; 

(ii) G. Greim, ‘Die Insel Arbe (Rab)’, Geographische Gesellschaft in Miinchen, 
vol. X1x, pp. 143-184 (Miinchen, 1926). 

(iii) G. Niemeier, ‘Hvar, als Type der Mittel und Siid Dalmatischen Inseln’, 
Geographische Gesellschaft in Miinchen, vol. xxi, pp. 127-158 (Miinchen, 1928). 


Chapter VI 
THE CENTRAL AND SOUTHERN COASTS 


3. The Central Coast Region : General Character; The Coasts of the Central Main- 
land; The PeljeSac Peninsula; Ciovo Island; Drvenik Islands; Solta Island; 
Braé Island; Hvar Island; Vis Island; BiSevo Island; Sv Andrija Island; 
Koréula Island; Mljet Island; ‘The Isola Lagosta (Lastovo) Group 


4. The Southern Coast Region: General Character; The Coasts of the Southern 
Mainland; Olipa Island; Jakljan Island; Sipan Island; Lopud Island; Koloéep 
Island 


3. THE CENTRAL COAST REGION 
(Figs. 64, 65, 66, 67, 68) 


GENERAL CHARACTER 


From Planka Pt. on Plo¢a promontory, near Rogoznica, to Ston on 
PeljeSac, the major feature lines change and assume a direction more 
nearly from east to west, in accordance with a change in the direction 
of the fold lines of the Dinaric system in this region. The new trend 
is maintained on the mainland as far as Vrulja Bay (north-east of 
Braé) but south of this bay, the normal Dinaric direction reappears 
and the coasts trend from north-west to south-east. The land 
immediately behind the coast is almost everywhere mountainous. 
Ranges varying in altitude from 2,000 ft. to 5,000 ft. often rise 
abruptly, overlooking the sea, as in the Velebit region, in bare-topped 
limestone cliffs. ‘These mountains are carved in Cretaceous lime- 
stones and their bold features seriously restrict access inland. In 
one important respect, however, these mountainous coasts differ 
from those of the Velebit region in that the lower slopes and foothills 
by the sea are formed of Tertiary rocks, present as a more or less 
continuous zone of terraced vineyards, of olive groves and of 
orchards. This cultivated shore gives to the region, as seen from the 
sea, a less desolate appearance as compared with the coasts to the 
north. 

Two rivers reach the sea in this region. These are the Cetina and 
the Neretva. The Cetina river (rather like the Zrmanja and Krka 
rivers in that it crosses only karst country) enters the sea at Omi8 
by way of a deep and partially submerged defile, cut across the coast 
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ranges obliquely from south-east to north-west. Further south, 
near PeljeSac, the larger and more important Neretva river crosses 
a different type of country, and enters the sea by way of a delta 
built out across both broad river flats and a low coastal plain (see 
Ds 72) . 

As compared with the northern littoral of Jugoslavia, these central 
coastlands are on the whole more populous, for numerous villages, 
both large and small, are clustered along the narrow belt of cultivated 
foothills, particularly at its upper margin, where the cultivated slopes 
change abruptly to barren karst mountains. Here, in some places, 
springs occur, and from here too, in summer, many of the inhabitants 
of the villages can more easily take their flocks of sheep and goats to 
the meagre but valued high mountain pastures behind the coasts. 
The life of many of the inhabitants of these villages is in fact more 
closely linked with the mountains behind them, than with the sea 
below. Apart from these settlements, the region also includes a few 
small fishing villages by the coast, and small seaports and coastal 
towns such as Omis and Makarska, together with the largest seaport 
of Jugoslavia at Split. 

The islands adjacent to these central coasts are Saepeuon (i) for 
their great size; (11) for the absence of a profusion of islets; and 
(iii) for their marked orientation from east to west. They consist for 
the most part of those rocks (mainly limestones) that have been 
intensely folded. In almost every case the major upfolds rise sharply 
from the sea floor, so that there is often deep water continuously 
close inshore along the islands. The crests of the fold systems 
forming the islands have been eroded to form plateaux, and the 
dominant scenery is that characteristic of the karst. The islands 
support a considerable population, mainly engaged in fishing and 
agriculture. 

The climate of the islands is mild, especially on their western 
sides; the eastern sides, like the mainland coasts, show the effects 
of exposure to the bora which in winter, in places, may be very 
severe. Few of the islands have supplies of fresh water, for springs 
are rare and there are no rivers; the inhabitants, as elsewhere in 
Dalmatia, depend chiefly on the collection of rain water during the 
winter season in cisterns beside each house. 

The central coastlands, both on the islands and on the mainland, 
are rich in remains of historical and archaeological interest. ‘The 
region has always had ‘historical importance, arising out of its 
geographical advantages such as the high fertility, locally; the denser 
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population; and the accessibility of the coast to the interior by way 
of Klis. 


THE COASTS OF THE CENTRAL MAINLAND (Plates 65, 66, 67, 68) 


From Rogoznica to Trogir 


South and east of Rogoznica the coasts mark the edge of a 
promontory of hills and low plateaux ranging in height from less 
than 350 ft. to more than goo ft.; this promontory extends north, 
inland as far as a well defined dry valley followed by the one main 
road from Rogoznica to Trogir. The coast is here very indented 
and includes a number of bays, in most of which there is some 
shelter and anchorage. ‘The best of these is the bay of Stari Trogir, 
which affords anchorages in depths of 11-17 fm., in deeper parts 
of the bay. The highest and steepest coasts lie towards the east, 
opposite Veliki Drvenik Island. The region, generally, is populous 
and the hills are well cultivated on their seaward slopes. 

To the east of the promontory, the embayment known as Trogir 
Bay extends from the village of Marina in the west to Trogir in the 
east. ‘The bay is formed partly by the promontory of the mainland, 
which terminates eastward in Jelinak Pt., and partly by the west- 
ward curving arm of Ciovo Island, terminating in Okrug Pt. The 
western part of the bay is known as Marina Bay and the eastern part 
as Saldon Bay. The whole embayment is fronted by a chain of rocky 
islets and shoals which lie athwart the approaches to its southern 
entrance. In the north-east, the bay leads by way of 'Trogir Channel 
into Kastelan Bay. ‘Trogir Channel is itself divided by a very small 
islet on which the ancient town of Trogir (7ragurion) is situated. 
Both in Marina Bay and in Saldon Bay there is good anchorage with 
deep water, sand and mud. The surrounding land rises in most 
places fairly steeply to hills of from about 600 ft. to 1,000 ft. that 
dominate the coast and on whose lower slopes there is considerable 
cultivation, especially of vineyards and olive groves. ‘The countryside 
produces much oil, wine and fresh vegetables. Trogir Channel, 
spanned by a swing-bridge to the mainland, has a minimum depth 
of 24 fm., and through this the current sets westward, sometimes at 
a speed exceeding 3 knots. ‘The channel has a total width of barely 
400 yd. ‘Trogir Island, within the channel, is separated from the 
mainland only by a very narrow passage with a depth of 6 ft. of 
water. The passage between Trogir Island and Ciovo Island, 
though wider, does not exceed 200 yd. 
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From Trogir to Stobreé Cove (east of Split) 


East of 'Trogir Channel, the coast of the mainland recedes slightly 
northwards and is hardly indented. The tapering eastern end of 
Ciovo Island fronts and almost crosses this embayment until, at 
Rata Pt., it almost meets Sv Juraj Pt., the western end of the 
promontory on which Split stands. These two points form the 
entrance to the almost landlocked expanse of sea known as KaStelan 
Bay, about 11 miles long and 4 miles wide, with depths generally of 
10-20 fm. The northern coasts of the channel are much cultivated, 
especially with vineyards and olive groves, to an altitude of about 
500 ft. Above this, however, the slope changes to abrupt barren 
limestone cliffs that reach well over 2,000 ft. in the lofty ranges of 
Kozjak, which dominate the shore-line. On the lower ground there 
are many villages and dispersed settlements. ‘The former importance 
of the region is now evident in the ruins of many castles that occur 
along this littoral, and give to the bay its name. A series of small 
villages follows the shore-line itself along the northern side of the bay. 

The northern shore shelves gently, especially to the west near 
Trogir Channel; in the areas of deeper water there is almost every- 
where good holding ground and safe anchorage. The bora and 
scirocco are the chief dangers, and the exposed northern side of 
Ciovo Island is therefore generally avoided. Poljud Harbour, on 
the north side of the promontory of Split, is the quarantine anchorage 
for this port. | 

Above the eastern end of KaStelan Bay, the Kozjak range is crossed 
by a deep and narrow defile which marks the important mountain 
pass of Klis. This pass determines the routes of both road and 
railway between the coast and the interior. From the vicinity of 
Klis, also, a small river takes its rise and passes westward into 
Kagtelan Bay. This is the river Solin, navigable by small craft for 
a short distance inland. The river gives its name to the village of 
Solin, which, near the sea, stands on the ruins of the important 
ancient Roman city of Salona. 

East of Sv Juraj Pt., the promontory on which Split is situated, 
extends for 7 miles in comparatively low-lying and cultivated 
country. On its south side, 2 miles from the point, the shore-line 
curves north in the small semicircular bay which forms the har- 
bour of Split. It has depths of 4-5 fm., with mud, and in summer 
additional good anchorage is available in Split Road, where the 
water is 20-27 fm. deep, with good holding ground. ‘The town of 
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Split (pop. 25,000) is the largest in Dalmatia, and the most important 
commercial centre of the region. It has grown on the promontory 
around this bay, and the site has been important since Roman times. 
Here was located the ancient Spolatum and the town is still domi- 
nated by the ruins of Diocletian’s great palace which overlooks the 
main waterfront. ‘The site has the advantage of many natural facilities 
for seafaring, for land communications, and for agriculture. For a 
distance of about 4 miles east of Split harbour, the coast of the 
promontory 1s inaccessible from the sea. ‘The promontory terminates 
in Stobreé Cove, a small bay at the mouth of the little Zrnovnica 
river, and of little use for anchorage because of its exposed aspect. 


From Stobreé Cove to Vrulja Bay 


With the exception of a small embayment at the mouth of the 
Cetina river, the shore-line from Stobre¢ Cove to Vrulja Bay is on the 
whole devoid of indentations. ‘The coast is steep-to in most places, 
though it shelves gently over a width of several hundred yards south 
of Stobreé, and again across a broader shelf with shallow water 
extending 600-800 yd. seaward in OmiS Road, west of the mouth 
of the Cetina. Everywhere the land rises, at first only moderately 
steeply, across the characteristic narrow zone of ‘Tertiary rocks which 
are well cultivated, particularly with vineyards and olive groves. 
Above these foothills there rise the sharp scarps of the main coastal 
mountain chains. In this locality these comprise the limestone 
mountains of the Poljica. ‘The mountains run in ranges parallel to 
the coast, rising very rapidly to heights exceeding 2,000 ft. within 
a mile of the sea; behind these mountains, only 4 miles inland, there 
tower the desolate and rugged edges of the lofty Mosor mountains, 
which exceed 4,000 ft. in altitude. Across these high ranges and 
barren plateaux the Cetina has cut a narrow defile set obliquely 
in its lower course from south-east to north-west. The river is 
navigable for a short distance by small boats. Where the defile 
approaches and meets the sea, a small alluvial plain has been built, 
with islets formed of river alluvium near the shore. 

The coastal town of Omi (pop. 1,500) has developed on a some- 
what restricted site on the eastern side of this alluvial plain, where 
the karst limestone mountains tower immediately above it. Omi8, 
which was known as Onaeum in Roman times, was once renowned 
as a pirates’ refuge, and for this reason it was destroyed by the 
Venetians. The site has none of the advantages of large-scale port 
development as at Split, for not only does it lack extensive harbour 
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facilities and easy means of access to the interior, but, in addition, 
it has been made unhealthy by the coastal marshes in the valley near 
the sea. The development of industries (associated especially with 
cement, carbides, furniture, and farinaceous foods), in conjunction 
with the development of hydro-electric power in the Cetina valley, 
is leading to an increase of population around both OmiS and Split. 

South of Omi8, there are many small agricultural villages and 
hamlets, mainly situated, as elsewhere, along the upper and not the 
lower margins of the belt of cultivated land. The coast features, in 
general, show little variation as far as Vrulja Bay. 


From Vrulja Bay to Visnjica 

The coasts from Vrulja Bay to the mouth of the river Neretva 
again are orientated from north-west to south-east. Above the zone 
of well cultivated Tertiary slopes, the land rises very sharply in this 
region up to the crests of the Biokova Mts. The shore-line as a whole 
has no major indentations and it is almost everywhere steep-to. 

In the neighbourhood of Makarska the cultivation of olive trees, 
together with vines, is especially intensive, giving a sombre grey- 
green hue to the lower slopes that contrasts sharply with the white 
limestone precipices towering above the shore. Small villages and 
hamlets are conspicuous along the upper borders of the cultivated 
ground, far above the sea, but there are also some villages, together 
with the small port of Makarska, which are situated along the 
shore-line itself, 

Though this part of the coast is, on the whole, comparatively 
populous, there are not many points offering good harbourage and 
shelter. Vrulja Bay in the north, is backed by steeply rising cliffs 
across which the bora blows dangerously in winter. Added to this, 
there are strong eddies in the bay caused by powerful subaqueous 
springs which well-up through the limestone just below sea level; 
these springs are common along many sections of the coast, and can 
readily be identified by the patches of very cold sea water where they 
occur. Vrulja Bay is not therefore suitable for anchorage, and 
coasters find shelter further south, at Baska Voda village, where, too, 
there is a well cultivated slope extending from the shore up to the 
mountains, which here exceed 5,000 ft. close to the sea. 

Makarska is the largest town on this section of the coast and has 
a population of nearly 2,000, while the commune has over 11,000 
inhabitants. The town occupies the site of the ancient settlement of 
Albius, and it now functions as a useful little seaport. It has developed 
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around a small, well sheltered, natural harbour provided by a bay 
that is partly enclosed by two rocky promontories. The harbour 
gives depths of 4-6 fm., with mud-holding ground. The Biokova 
Mts. reach their highest altitudes in this locality (Sv Juro, 5,781 ft., 
is only 3$ miles north-east of Makarska), and access inland is difficult 
at all but a few points. 

South of Makarska, the coast lacks good harbours, but shelter, 
with good holding, can be found in such tiny coves as Igrane, 
Drvenik, and Zaostrog Bay, the latter with fairly deep water. The 
population here, as further north, is engaged mainly in Mediter- 
ranean agriculture, and in summer some of the peasants move up 
to the pastures on the Biokova Mts. with their flocks, mainly of goats. 
A few miles north of Vi8njica (a bluff overlooking the Neretva 
marshes) anchorage for coasters can be found at Gradac village; but 
elsewhere these coasts are steep-to; inland, the limestone hills rise 
abruptly, though their summits are much lower than they are to the 
north in the Biokova district. 


From Visnjica to Osinj islet 

The wooded ViSnjica promontory, 800 ft. high, overlooks the 
marshes of the Neretva delta to the south-east and east, where they 
border the narrow sea inlet which forms Aleksandra harbour. The 
mud flats of the delta extend westward almost across the channel 
leading to the harbour, leaving an entrance only 50 yd. wide. To 
the north of this, the inlet opens in a small landlocked basin, with 
depths generally, of 6-8 fm. 

For a distance of 34 miles south of ViSnjica, i.e. as far as Osinj 
islet, the actual position of the coastline is in places difficult to 
define, for the entire area is one of ‘land in the making’, consisting 
of impassable marsh, of inundated flats, and of lakes and lagoons 
that are in process of being built up to sea level and drained. ‘These 
waterlogged and low-lying surfaces are in marked contrast to the 
coasts elsewhere and to the rugged dry limestone spurs which rise 
sharply from the plains at all points (Fig. 68). ‘The plains extend for 
many miles inland. Their seaward edges are much indented and 
fronted by broad banks of mud. The river Neretva originally 
followed a course to the sea by a main channel set well to the north 
of the present outlet, across the Gumanac delta flats and the 
approaches to Aleksandra Bay. ‘The present main river outlet is 
more centrally placed and is artificially controlled by long embank- 
ments. A series of embankments are also built from Vi8njica bluff 
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Plate 63. Krk Island 


The cliffs cut on the south-east coasts of the island, exposed to the bora, contrast 
with the smooth profiles of the other less exposed coasts. 





Plate 64. The Krka inlet 


This view shows the approach from the sea to the inner winding inlet in the 
‘drowned’ Krka valley. 
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to Osinj islet across the shallow bank fronting the marshy coasts. 
The much smaller Mala Neretva river enters the sea near Osinj islet, 
after pursuing a meandering course over the southern flats as a 
distributary, leaving the main river at Opuzen. 

Extensive measures have been carried out to confine the Neretva 
to its present main channel, about 11 miles long, below the river port 
of Metkovi¢, up to which it is navigable. Small vessels can proceed 
a little further, to the vicinity of Vid village which lies near the ruins 
of the town of Neretva, which, as the capital of Dalmatia, was once 
powerful enough to exact tribute from the whole of Dalmatia, and 
even from Venice, for the right to use this river. 

This region, however, is very unhealthy, and malaria is prevalent 
(see vol. 11, pp. 365-7). Furthermore the bora is strongly felt in the 
valley in winter. In terms of modern transport requirements, too, the 
Neretva is shallow and broken by shoals, and the current, which 
normally runs at 2-24 knots, may reach a rate of even 7 knots in the 
rainy season. ‘The many adverse physical characteristics of the 
Neretva valley are reflected in a very sparse population, except at 
the growing port of Metkovi¢. 


From Osinj Islet to Malo Ston Channel 


South of Osinj, the coast resumes its more normal sterile and 
waterless character. It extends south-eastward to the head of Malo 
Ston Channel, over a length of about 19 miles. The land rises 
abruptly from the sea to limestone hills with altitudes of about 
1,100 ft. ‘These are no longer fronted on their lower seaward slopes 
by the well cultivated zone typical of the coast north of the Neretva 
valley. The hills are bare or wooded with scattered clumps of trees, 
and they descend to a coast that is generally steep-to. ‘The coast is 
indented by a few bays, but their value is considerably reduced by 
the fact that the coast faces the PeljeSac peninsula rather than the 
open sea, and leads southward only into the rapidly narrowing 
cul-de-sac of Malo Ston Channel. The district, however, is more 
healthy than the Neretva plains, but because of inaccessibility and 
infertility, the coasts are devoid of any village and hamlets over long 
stretches. 

The chief bay is at Klek, where an inlet about 1,000 yd. wide and 
4 miles long lies parallel to the coast, set from north-west to south- 
east. It is separated from the sea by the narrow promontory 
terminating north-westward in Klek Pt. There are no coastal flats 
and the bay is surrounded by slopes rising steeply to heights usually 
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exceeding 1,000 ft. on the eastern side of the inlet. The only two 
small villages are at Klek in the north-west, and at Neum in 
the south-east. ‘The bay is devoid of sunken dangers and the 
depths generally are 10-14 fm., so that it should make an excellent 
natural harbour for vessels of the deepest draught. ‘The usefulness 
of Klek Bay, however, is ruined by its inconvenient and isolated 
position. | 

Malo Ston Channel extends some 10 miles to the south-east of 
Klek, but, beyond the first 5 miles (within which vessels of deep 
draught can safely anchor in any part), the channel so narrows and 
the frequency of violent bora so increases as to make navigation 
difficult. Added to this, in the extreme south-east, shoals become 
frequent and increase the difficulties. Bistrina Bay is a conspicuous 
steep-sided inlet set at right angles to the general coast direction. 
It has a depth of 3-5 fm., and is used for oyster beds; thus it affords 
no shelter or anchorage for shipping. ‘The adjacent coasts are almost 
uninhabited and are uncultivated. 


Communications 

Railways. Between Rogoznica and Ston, the limits of the central 
mainland coasts, there is railway communication with the interior 
only at two points. In the north, normal gauge lines pass from Split 
around the eastern end of Kastelan Bay and thence turn north- 
westward connecting with the railway either to Sibenik or to Knin 
(and so across the high karst to Zagreb). A second minor route from 
Split climbs by a narrow gauge line north-eastward to cross the coast 
mountains by way of the defile at Klis. This railway, however, only 
reaches Sinj, a small market town not far inland. 

The other locality served by a railway is the lower Neretva valley. 
No railway at present reaches the coast here, but a line is under 
construction from Metkovi¢ to Rogotin, the first village on the delta, 
24 miles inland from the sea. ‘The river port of Metkovi¢, 13 miles 
upstream, is already a junction for the narrow-gauge railways 
following on the one hand a route north-eastward up the Neretva 
valley, ultimately to Sarajevo, and on the other hand south-eastward 
into Popovo polje, to connect with 'Trebinje and Dubrovnik in the 
south. When completed, the line under construction will link these 
routes directly to the coast at the mouth of the river. 

Roads. There is a much greater mileage of coast roads. East of 
Rogoznica, the coast road turns inland and follows a dry valley 
between the hills, leading to Trogir. No road can follow the steep 


























































































































Plate 65. Split 
A general view looking across the port and town towards Mo§%or Planina. 





Plate 66. The environs of Split 


This view, taken from Mt. Marjan, looks north-east across KaStelan Bay and the 
new port, towards Kozjak and MoSor Planine. The important pass at Klis is seen 
in the centre background. 





Plate 67. Omis 


The river Cetina reaches the sea in an impressive barren canyon. The walls are 
terraced here and there for cultivation. The northern coast of Braé Isiand can be 
seen through the river gap. 





Plate 68. "The coast at Makarska 


Behind the town there rises a hilly zone of Flysch, identified by the cultivation of 
olives and other vegetation on its slopes. The precipitous and barren limestone 
range of Biokova towers immediately above this and the coast. 
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and indented coast between these points, but from Trogir there is 
a continuous coast road almost as far as the Neretva valley. Split is 
naturally the chief road focus of this littoral. From this seaport 
main roads diverge (i) north-eastward across the mountains, by way 
of Klis, to the inland karst market centres; (ii) north-westward, 
around Ka8telan Bay, to Trogir, and thence to Sibenik; (iii) south- 
ward along the coast to Makarska. 

The coast road to the south for the most part lies quite near to the 
sea, but occasionally it must climb well above the shore (e.g. around 
Vrulja Bay) or it may follow a course about a mile inland (e.g. south 
of Makarska). ‘The road links together the numerous villages of the 
littoral. The mountains behind this, however, are a formidable 
obstacle, and only at three points can roads cross them to make 
contact with the interior: (i) in the north a road makes use of the 
Cetina valley inland from Omis; (11) at Vrulja Bay, a second road forks 
from the main coast road, where it runs high above and round the 
bay—this route from the interior (the Zadvarje-Imotski road) turns 
the northern flanks of the Biokova Mts.; (iii) the third route turns 
the southern flanks of the Biokova, and climbs by tortuous alpine 
bends from the coast road between the large villages of Tucepi and 
Podgora, about 5 miles south of Makarska. South of this port the 
coast road deteriorates to a secondary route. 

At Zrnovica Cove, 5 miles north of the Neretva flats, this road 
turns inland, and thence crosses the hills and skirts the plains to 
reach Rogotin village. ‘There is, however, no continuous main road 
up the river plains from Rogotin to Metkovic, for the road from the 
latter terminates at Opuzen, 5 miles above Rogotin, and on the 
opposite bank. A second road from Metkovi¢ leads south-westward 
and clings to the base of the dry limestone hills and cliffs that rise 
abruptly from the margins of the Neretva marshes. ‘This main road 
ultimately climbs on to the limestone plateau behind Klek Bay, and 
thence continues south-eastward as a plateau road, keeping at least 
some 2 miles inland from the sea. No road follows the steep and 
almost uninhabited coast itself, and, south of the Neretva, only one 
short branch road descends from the plateau. This reaches the coast 
at Neum, in the gulf of Klek, which is, therefore, the only coastal 
point from which road communication can be made with the interior 
between Zrnovica Cove, north of the Neretva, and Malo Ston. 
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THE PELJESAC PENINSULA 
General Features 


The PeljeSac peninsula has almost the form of an island. It is 
attached to the mainland by a very narrow neck of land following a 
deep, narrow valley less than a mile long by Ston. A rise of sea level, 
to the extent of only 70 ft., would submerge this valley and turn the 
long mountainous promontory into an island, very similar in its 
features to adjacent islands in this region. 

The distance from Ston to Malo Ston is only about 1,000 yd., 
yet the total length by sea between these two points is no less than 
67 miles; the promontory extends in a west-north-westerly direction 
over a length of 37 miles, maintaining a general width of 4 miles, 
except in the centre, where it narrows to 2 miles between Zuljana 
and Draée gulfs. ‘The total area of PeljeSac is 132 sq. miles. 

Most of the peninsula is mountainous. Only in the centre is there 
any notable extent of low relief. ‘The country consists of lofty 
plateaux and sharp limestone crests that descend on both flanks 
very steeply to the sea. ‘The western half of PeljeSac has the highest 
relief, rising to 3,153 ft. in Sv Ilija, 74 miles distant from the tip of 
the peninsula. The coast ranges overlook both the Neretva Channel 
to the north and the PeljeSac Channel to the south from heights 
generally of at least 2,000 ft. ‘These mountains are sparsely popu- 
lated and over the westernmost third of the peninsula they are 
comparatively well wooded. ‘Towards the centre of the peninsula, 
a broad furrow of less elevated country begins to develop between 
the coast ranges. This becomes clearly developed south and south- 
east of the large plateau village of Kuna. The surfaces of this lower 
plateau are comparatively populous and extensively cultivated, 
especially for vineyards. ‘The cultivated country merges into the 
central narrow ‘neck’ of PeljeSac where the relief is lower between 
the villages of Trstenik, Janjina and Zuljana, and where again, 
though much of the surface has a somewhat desolate appearance, 
there are quite extensive cultivated surfaces supporting a com- 
paratively dense population, as around Janjina. 

South of Zuljana, the peninsula broadens and the relief once again 
rises in bold ranges that make formidable and desolate coastal 
features (e.g. in the Zagorje range, with heights of 2,000 ft. over- 
looking the south coast, and the Zukovica and Zjat ranges, over 
1,000 ft., overlooking the northern coast). South-east of Zuljana, 
and between the two high coast ranges, there extends, as further 
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west, a broad furrow mostly at an altitude of about 600 ft. Here 
once more the surface is widely cultivated, with vineyards that are 
especially extensive near Sparagovi¢c. For the PeljeSac peninsula, as 
a whole, therefore, most of the inhabitants live some distance above 
and out of sight of the sea, while long stretches of the coast are 
apparently devoid of any sign of habitation and of cultivation. 
These differences of relief and of economic development are 
largely related to geological differences. Most of the peninsula is 
composed of the characteristic Cretaceous limestones, which have 
developed the typical karst features of relief, but a zone of Tertiary 
rocks extends along the promontory, almost throughout its length, 
and this zone is largely associated with the areas of lower relief and 
the surfaces of greater fertility following the axis of the peninsula 
(Figs. 4, 67). ‘The peninsula terminates south-eastward in Vratnik 
Pt., at the end of a tapering promontory enclosing the long narrow 
Ston Channel, orientated parallel with the trend of the peninsula. 


The North-east Coast 


The head of Malo Ston Channel is difficult of approach not only 
because of shoals and islets, but also because of the position, athwart 
the channel, of the promontory terminating in Nedelja Pt. The 
coasts rise sharply in most places, but around Malo Ston, and for 
a short distance northward, there is a narrow coastal lowland fringed 
by banks and reefs on which there is a considerable cultivation of 
olives and vines, and where there are several villages. Malo Ston 
was once a walled town. With the exception of the small village of 
Duba, the coast as far north-west as RoS8¢ica Pt. is uninhabited. 
Elsewhere, the land rises sharply to heights exceeding 1,400 ft. 

North-west of Ro&¢ica Pt., past Blaca Pt., the shore-line recedes 
in the island-studded embayment of Brijesta and Drace Bays. Here 
the relief inland is much lower, but low cliffs border many of the 
minor headlands and promontories into which the coast is fretted. 
Near the village of Brijesta, and especially near Drace, the land is 
low-lying and meets the coast in bays where some anchorage 1s 
available. Brijesta Bay is the more sheltered locality and here large 
vessels can anchor with good holding in 10-12 fm. Drace harbour 
is more exposed to the bora, and is used only by coasters. ‘The land 
adjacent to Drate is wooded, and there are extensive vineyards 
where a terrace, less than 300 ft. above the sea, extends northward 
for some miles behind the coast. his terrace meets the sea in low 
cliffs at many points, and there are several villages on it. 
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At Crkvice, about 6 miles west of Drace, the Rota mountain 
range, which exceeds 2,300 ft. in altitude near Kuna, runs out to the 
coast, and thence, to the western end of the peninsula, the land rises 
very steeply almost everywhere in uncultivated and wooded moun- 
tains, 2,000 ft. in height, overlooking the shore of the Neretva 
Channel. At two points, small coastal flats occur and here are 
situated the settlements of Trpanj and Duba. Trpanj (pop. 700) has 
a harbour sheltered from north-easterly winds by a breakwater, and 
the holding ground is good for small boats. Duba is bordered by 
a shoal bank. The peninsula tapers into the low wooded hills that 
descend steep-to in LoviSte Pt. 


The South-east Coast 


Southward from LoviSte Pt., the coast is at first markedly indented, 
but continues in wooded hills of moderate elevation that descend 
fairly steeply to the sea. The few settlements occur in the small 
Loviste Bay, a sheltered inlet with anchorage and visited by coasters. 

South-east of Osicac, the slopes are very steep both above and 
below water where the coast turns south-eastward to Sv Ivan Pt. 
Depths of nearly 70 fm. occur within a mile of the shore. East of 
this, past the villages of Viganj and Kuciste, as far as Orebi¢, the 
mountains rise to an altitude of over 2,000 ft., but they recede 
slightly inland, to leave a lower and more gentle cultivated slope on 
which these villages are situated. ‘The coasts here also shelve gently 
seaward, and anchorage is restricted generally to points some 
distance offshore. East of Orebi¢c, the shore-line recedes in the 
shallow Trstenica Bay, where, in parts, the holding is not good and 
anchorage is limited. From ‘Trstenica Bay, south-east to Trstenik, 
the coasts resume their bold character. ‘The gentle, cultivated slopes 
are replaced by very steep, wooded hills, steep-to, devoid of shelter 
and with deep water close inshore almost throughout. Around the 
occasional hamlets there is a little cultivation locally. 

Zuljana Bay contrasts with Dra¢e Bay, on the north-east side, in 
that, except for one sunken rock, it is deep throughout. The bay is 
almost everywhere backed by barren limestone cliffs and scarps that 
exceed 1,000 ft. Their continuity is broken, however, at the low 
cultivated plains of Trstenik village in the north and Zuljana village 
in the south, each of which fronts a small cove offering some shelter - 
for vessels. ‘The small cove at Trstenik is resorted to by coasters, 
but Zuljana Cove is liable to experience severe bora. The region, 
generally, is dry and rather desolate in appearance. 
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South-east of Zuljana Bay, as far as Vratnik Pt. at the end of the 
peninsula, the coasts are very high and barren, with only scattered 
patches of brushwood. The mountains of Zagorje rise in formidable 
scarps from the sea to heights of 1,500 ft. along an uninhabited 
stretch of coast that is both devoid of good anchorage and shelter and 
_ liable to dangerous squalls. ‘This desolate coast is replaced, inland, 
behind the crest of the Zagorje, by a more fertile and well populated 
‘furrow’ (see p. 178), but of this there is no evidence at all from 
the sea. 

East of Vratnik Pt., Ston Channel extends from north-west to 
south-east as an almost fjord-like, steep-sided and wooded inlet, 
5 miles long, which narrows to very shallow water, less than 2 fm. 
deep, for a distance of some miles near its head. ‘The inlet is con- 
tinued inland for about 2 miles by a low plain, at whose seaward 
margin there are extensive salt pans. Ston village (pop. 500) lies on 
the eastern side of the plain, at the southern end of the short dry 
valley connecting the western and eastern sides of the peninsula. Ston 
channel is not often visited, partly because of the shallow and narrow 
waters at its head, and partly because it is unhealthy in summer. 


Communications 


Roads. 'The nature of both the relief and form of PeljeSac is such 
that communications by road are not well developed. No continuous 
coast road exists in this curiously elongated piece of country, and, 
indeed, such a road is unnecessary. Nor is there a continuous plateau- 
road throughout the length of the peninsula, and only one important 
transverse road leads from coast to coast. 

From Malo Ston, there is a narrow metalled road to Ston. This 
road continues thence on to the plateau behind the Zagorje moun- 
tains; it links the villages of this region to Janjina in the central 
‘neck’ of the promontory. A short road leads thence to the coast at 
Dracée Bay; northwards only cart tracks link up with the populous 
country around Kuna. To this village, an alpine-like road climbs by 
very tortuous bends from the small coast landing point at Crkvice, 
immediately below the steep slopes of Rota. 

A second road leaves the flats at Trpanj on the northern coast and 
climbs inland over the plateau and southern coastal mountains, to 
descend to the southern lowlands near Orebi¢, continuing thence to 
Kuéigte. This road is the only ‘coast-to-coast’ road and has a 
metalled surface. Apart from these roads, only cart tracks and 
footpaths link the other villages. 


182 THE CENTRAL AND SOUTHERN COASTS 


Crovo IsLAND 
General Features 


Ciovo Island lies between Kagtelan Bay and Trogir Bay, and 
forms the eastern side of the latter bay. The island approaches so 
close to the mainland at Trogir that the two are connected by a 
swing bridge. With an area of 12 sq. miles, the island has an 
overall length of 10 miles, orientated from west to east and parallel 
with the mainland. It consists of a limb of bold hill. country, 
reaching an altitude of 715 ft. in the centre; it tapers to Rata Pt. 
in the east and forks into two promontories—terminating in Okrug 
Pt. and Cumbrijan Pt., enclosing Saldon Bay in the west. ‘The 
higher parts of the island are bare and rocky, but the lower ground 
is well cultivated and produces wine, oil, and fruit and vegetables. 
On the western side of the island quantities of asphaltum exude in 
one of the coves. 

Around the western and northern coasts there are dispersed settle- 
ments, but the chief villages are at Ciovo, immediately facing Trogir 
in the north, Slatine in the north-east, and Okrug on the south-west 
promontory. The island has a total population of 2,500 inhabitants. 


Coasts 


The coasts, generally, are steep, especially along the south side of 
the island, where, overlooking Split Channel, the land is rocky and 
precipitous, with deep water close inshore. Off the south side of 
Okrug promontory, the indented coast is less elevated. ‘The eastern- 
most of the chain of islets barring the approaches to Trogir Bay is 
known as Sv Fumija, and between this and Ciovo there is safe 
anchorage in a depth of 6-9 fm., used by small vessels seeking 
shelter in Split Channel. This is the best shelter available along the 
south coast. 

The north-east coast, on Trogir Channel, is straight and moder- 
ately hilly, but it is swept by the bora and scirocco, and therefore, if 
possible, vessels do not anchor off this coast; in any case the channel 
becomes very shallow in the approaches to the Trogir passage, 
though vessels with 15 ft. draught can pass through the channel 
beneath the swing-bridge. 

The wide sweep of country enclosing Saldon Bay is moderately 
hilly. The bay is shallow near the shore, but small vessels find good 
anchorage under its northern and southern shores. Vessels of deep 
draught anchor near the middle with depths of 14 fm., with mud. 
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Communications 


The only road in Ciovo leads from the swing-bridge, connecting 
with Trogir, by way of the northern coast to Slatine. 


DRVENIK ISLANDS 


South-east of Planka Pt., Drvenik Channel marks the approaches 
to Split Channel, and separates the mainland coasts from Veliki 
Drvenik and Mali Drvenik Islands. ‘These two small islands are of 
irregular shape and are separated by a channel about a mile wide; 
this, however, is seldom used by vessels as the depths become shallow 
rapidly in places, and there are strong eddies in the current. 

Veliki Drventk Island, with an area of 6 sq. miles, is hilly, rising 
almost to 600 ft., and it is either covered with thick brushwood, or 
wooded, except for small areas, here and there, cultivated particularly 
for the vine, almond and fig on the lower ground. The villages of 
Drvenik and Grabule face the head of the one good harbour on this 
island, where a bay opens north-westward, giving good anchorage in 
depths of 13-16 fm. The coast of the island is on the whole steep. 

Mali Drventk Island, to the west, is of irregular shape and only 
about 2 miles long and half a mile wide, with an area of 1-2 sq. miles. 
It has several hills, the highest of which does not rise more than 
260 ft. above the sea. The summits are barren, but there are culti- 
vated patches below. A small hamlet lies on the east side of the 
island, known as Mali Drvenik. 

The coasts are not very favourable, for the north-west side is foul, 
and shoal water extends some distance offshore on the eastern side. 
Rina Road, on the south side of the island, provides the best, if only 
temporary, shelter. South of these islands, towards Solta, other 
small rocky islets occur; together they form part of a dismembered 
mountain range that is continuous with Brac Island. ‘The channel 
between Drvenik and Solta experiences dangerous eddies and cur- 
rents, for the bora blows through it with great strength, producing 
strong westerly currents, while the scirocco produces local eddies. 


Sotta IsLaND 
General Features 
Solta is a hilly, wooded island, rising to 682 ft. in Mt. Straza, 
towards the western end. The island is elongated from north- 
west to south-east over a length of 10 miles, and almost everywhere 
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is about 24 miles wide; the area is 224 sq. miles. Most of the interior 
consists of a plateau about 300-600 ft. above sea level, with much 
of its surface either cultivated or offering good pasturage. Near the 
coast, the plateau descends sharply to the sea in steep uninhabited 
and wooded slopes, while in places there are precipitous cliffs, 
particularly on the southern side. Solta Island has a population of 
about 3,500, mainly distributed among a number of villages inland 
on the plateau—Gornje Selo, Donje Selo, Srednje Selo and Grohote. 
As seen from the sea, little impression can be gained of the populous 
nature of the island as a whole. The island is separated from Braé 
Island at its south-eastern end by a strait not 800 yd. wide, known 
as Split Passage, which at times is difficult to navigate and becomes 
shallow towards the coasts on either hand. Solta Island chiefly 
produces wine, oil, and honey. 


Coasts 


The southern coast. ‘This is rocky, sometimes wooded, and very 
steep at many points, with deep water close-to. ‘Though many little 
coves exist these are too exposed to afford useful shelter, except at 
Tatinja Cove, about midway along the southern shore. Shoal water 
extends for about 300 yd. off the eastern extremity of the island, in 
Split Passage. 

The northern coast. ‘This coast, again, is almost everywhere com- 
paratively steep, especially towards the north-east, and it is badly 
exposed to the full force of the bora gales sweeping across the sea, 
from the mainland. Only at three inlets is there shelter: (1) at Rogaé 
Cove below the plateau village of Grohote, where there is anchorage 
but little swinging room; (2) at Necujam harbour—a broader and 
deeper inlet to the east of Roga¢, and the only anchorage for large 
vessels on Solta Island; (3) Stomorska Cove, an inlet 13 miles to 
the south-east of Neculam, where coasters can find shelter from 
all winds. 

The western coast. On the west of Solta the coast is steep and 
lightly wooded; a short distance seaward it is faced by numerous 
islets between which the sea currents are at times strong. Stipanska, 
the largest and outermost islet, rises to an altitude of 223 ft.; like 
the other larger islets, it is covered with thick brushwood. Navigation 
is impeded by the islets and shoals, but shelter with uncertain 
anchorage is found in SeSula Cove (east of the Balkun islet) and, 
with good holding in sand and mud and depths of 6 fm., in Maslinica 
harbour—a tiny inlet below Maslinica village. Around the coasts 


THE CENTRAL COAST REGION 185 


of the island, generally, there is a conspicuous absence of coastal 
settlements. 


Communications 


No metalled roads exist on Solta Island, but numerous cart roads 
and paths cross the plateau inland from the coast, linking together 
the villages. These cart tracks reach the coast at few points—i.e. at 
Stomorska and Rogaé on the north coast, and at Maslinica village 
on the west coast. 


Brac IsLanp (Plate 69) 
General Features 


Bra¢ is the largest island of the central Dalmatian coasts. It is also 
one of the most populous, containing about 2,200 inhabitants, most of 
whom live in some 26 large villages of which Bol, on the south side, 
is the chief. 

The island has a comparatively compact form and covers an area 
of 152 sq. miles. It extends for 24 miles from west to east and it is 
from 6 to 8 miles wide over most of its length. It is separated from 
the mainland by Bra¢ Channel which is 3 miles wide at its narrowest 
point; the bora blows along this channel in gales that are sometimes 
very sudden and of great violence. At its western end, the island 
extends in a hilly promontory to Baterija Pt., where it approaches 
closely to Solta Island. 

Like the other islands of these coasts, Bra¢ is part of an upfold 
thrust southward. The island rises steeply from the sea floor (which 
is here 70 fm. deep near the northern shores, and 80 fm. deep near 
the south coasts) to a plateau whose surface rises gently and progres- 
sively towards the south. ‘The hills near the north coast have heights 
of only 150-400 ft.; thence the surface rises gradually southward to 
a mountainous crest attaining 2,000-2,500 ft., and abruptly over- 
looking the south coast. The highest point is Vidova Gora (2,553 ft.) 
near the middle of this edge. Almost all of the surface of the island 
is composed of limestones on whose undulating surfaces doline and 
other characteristic features of a karst landscape are widely developed. 
Though there are many small dry valleys, there are few springs and 
no rivers. This largely explains the lack of bold relief features, for 
the plateau has not been dissected into a network of deep valleys 
and isolated ranges. The mountainous edge overlooking the southern 
coast is the most distinctive relief feature, and this, for the most 
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part, lies very near to the coast. Near Bol, the edge recedes inland, 
to enclose a small coastal lowland composed in part of ‘Tertiary marls, 
which give a high degree of fertility to this region. 

Most of the plateau is very dry, and in summer water tends to be 
scarce, but there are, none the less, considerable areas of woodland 
and good pasturage in the more mountainous country. ‘The lower 
ground is quite extensively cultivated and produces wheat, oil and 
wine. ‘The island is also notable for the number of sheep and goats 
which it supports, and there are, on an average, 20-30 sheep per 
family in Braé. : 


The North Coast 


East, approximately, of Postira, the shores are very steep, and 
have deep water close-to, with 60 fm. generally, within 500 yd., but 
west of Postira they shelve more gently, especially round Supetar 
and Sutivan. Landward, however, low hills back the coast almost 
everywhere, and though the trend of the shore-line is due west, it 
is fretted into numerous coves, a few of which make natural harbours. 
The coast as a whole is much exposed to the effects of the bora, 
which blows with great violence from the mainland opposite. In the 
east, the land is barren near Crni Rat Pt., but west of this there is 
a fairly rapid transition into cultivated land. ‘The only conspicuous 
embayment along the northern coast occurs between Crni Rat Pt. 
and 'Ticji Pt. This bay affords some shelter, the best being in 
Povlja Cove, in the south-east of the bay, where there are depths 
of g-12 fm., giving shelter and anchorage for moderately sized 
vessels. Povlja village (pop. 950) lies at the head of the inlet. About 
4 miles to the west, there is a long narrow inlet which runs from 
north to south between low hills rising to 400 ft. Near its head, the 
bay forks into a south-western and south-eastern arm. Puti8¢a, a 
large village of 2,600 inhabitants, is situated at the head of the 
south-west fork, where the harbour and inlet provide good shelter 
for moderately sized ships; the south-eastern fork is liable to be 
affected by the bora. 

The coast continues westward in smooth and relatively low hills, 
mostly steep-to, with coves and spurs alternating. Some parts are 
wooded, otherwise most of the surface is cultivated and there are 
many small coastal settlements. Postira (pop. 1,500) has a small 
artificial harbour with depths of from 6-29 ft., and, a mile to the 
west, Spliska Cove at the head of which lies the small village of 
Spliska, offers shelter and anchorage for small vessels in all winds, 





Plate 69. Milna (Braé Island) 


This view, looking across Milna harbour, shows the smooth surtaces typical of the 
low level plateau comprising the western end of Braé Island. ‘The numerous stone 
heaps where the fields have been cleared are characteristic features of Dalmatia. 





Plate 7o. Hvar 


The walled fortress, together with a part of the town, climbs up the hill-slopes 
behind the port below. Offshore, numerous islets mark the tops of submerged 
hill ranges. The absence of cliffs and the smooth land-to-sea profile are character- 
istic. Koréula Island is seen in the background. 





Plate 71. Jelsa (Hvar Island) 


A view taken from the crest of Hvar Island, looking across the cultivated plains 
round Jelsa towards Braé Island, whose southern coasts and level plateau are 
visible. 





Plate 72. Koréula 
The southern coasts of the PeljeSac peninsula are seen in the background. 
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in 10-13 fm. of water. The most important harbour of the northern 
coast, however, is that of Supetar (pop. 1,400), nearly 24 miles west 
of Spliska. The harbour has been developed behind the small 
vineyard-covered promontory that terminates in Sv Nikola Pt., but 
the bora and scirocco at times make navigation difficult in the 
vicinity, and there are dangerous shoals about half a mile offshore. 
A breakwater and a mole protect the harbour, which has depths of 
11-16 ft. Sutivan (pop. 500) lies 34 miles farther west and only 
2 miles from Gomilica Pt. at the north-western extremity of the 
island; its small harbour offers useful shelter, with good holding 
ground, and gives protection from both the bora and the scirocco— 
the former blows very strongly here. The western end of the island, 
from a point about 2 miles east of Postira, is more continuously 
cultivated and settlements near the coast are much more numerous 
than at the eastern end of Brac. The coast terminates in a bluff 
237 ft. high, forming Gomilica Pt. 


The West Coast 


From Gomilica Pt. to Razanj Pt., on a straight course, the length 
of the west coast is 5 miles. It is well indented, with hill spurs from 
200-500 ft. high descending steeply to the shore and alternating 
with some fairly long coves and narrow inlets. Offshore, generally, 
deep water lies close-to. At most points, the slopes are either wooded 
or cultivated. Apart from Muilna village, in the south, there are few 
coastal habitations, but some of the coves form useful if limited 
shelier, with access to villages situated a few miles inland. Of these 
inlets, Bobovis¢e Cove, a long narrow inlet south of a wooded bluff, 
is the most important and affords shelter for both large and small 
vessels, though at times it is difficult to reach in easterly winds. It 
serves the plateau village of Lozis¢e (pop. 1,500), about a mile to the 
south-east, inland, and the small village of Bobovi8¢e, at an altitude 
of 350 ft. above the south-eastern end of the inlet. 

Milna harbour, 14 miles south-westward, is the best harbour in 
Braé and serves the large village of Milna (pop. 2,500). Here there 
is excellent and deep anchorage together with almost complete 
protection from all but northerly winds. The narrow inlet which 
forms the harbour opens westward into a broad bay. ‘This is enclosed 
to the south-west by the wooded and cultivated promontory that 
terminates in Baterija Pt. and Razanj Pt. and faces the narrow Split 
Passage, between Solta and Bra¢ Islands. This passage is less than 
1,000 yd. wide, and the coasts of both Braé and Solta slope gently 
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towards it. The channel has a minimum depth of 13 fm. between 
the two islands, and marks a col in the mountain range, now sub- 
merged to a depth of about 10 fm. beneath the sea. The current may 
at times be strong across this submerged ridge. 


The South Coast 


From RazZanj Pt., the coast trends east-south-east for about 6 miles, 
and is fretted into numerous bays and coves between steep-sided 
promontories whose altitudes increase progressively towards the east. 
Everywhere there is deep water close-to. There are, however, no 
good harbours and few shelters, in this locality; neither are there 
any coastal villages. East of Zamorski Pt., the shore-line turns 
slightly and from this point it trends from east-to-west almost to 
the eastern end of the island, in a coast unbroken by coves or broader 
inlets. From Zamorski to the neighbourhood of Murvice hamlet, 
the coast is especially rugged and backed by precipitous slopes, 
sometimes wooded, and rising to more than 1,700 ft. within a mile of 
the shore. 

From Murvice to Bol, where this edge recurves northward, a 
narrow belt of extensively cultivated lowland extends inland over 
a maximum width of about half a mile. Bol (pop. 1,600) stands at 
the eastern end of this lowland, at a point midway along the south 
coast, and though it is almost isolated by the mountains backing the 
coast from the more populous north-west districts of Bra¢ Island, 
yet it is the chief trade centre for the whole of Bra¢. Its buildings 
extend for about three-quarters of a mile along the coast, with a small 
harbour near the centre of the village. ‘The shores shelve fairly 
rapidly into deep water. ‘The association of Flysch and limestone 
rocks gives rise to powerful springs of fresh water in the locality. 

East of Bol, the shore resumes its mountainous character. The 
land now rises immediately above the sea to crests that attain an 
altitude of about 1,200 ft., and it descends steeply to the sea floor 
which is 80 fm. deep here within a mile of the coast. For a distance 
of 10 miles, there are no harbours or shelters; everywhere the coast 
is forbidding and uninhabited. At the south-eastern end of Braé, 
however, the height of the plateau decreases very suddenly, and the 
coast consists of low, well-wooded promontories with many embay- 
ments. A harbour affords protection from the bora at the head of 
a small bay west of Sumartin Pt., near the village of Sumartin (pop. 
750). Vessels of moderate and small size find anchorage here, with 
depths of from 16-20 fm. This is the first locality on the southern 
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coast, east of Bol, that is populated. ‘The coast turns north-eastward, 
its surfaces wooded and low-lying, for another 24 miles, until, beyond 
the low hill promontory of Planik Pt. (93 ft.) it rises sharply once 
more in the rugged V. Pole Pt., west of which the land gradually 
increases in altitude. This point marks the north-east corner of 
the island. 


Communications 


Roads. The pattern of the road communications on Braé Island 
is determined by the distribution of the chief villages, some of which 
are curiously isolated. An unmetalled road extends from Likva Cove 
(about three-quarters of a mile west of Sutivan) on the northern 
coast, eastward to Supetar. From this little seaport the road trends 
southward across the plateau for about 5 miles to Nerezi8¢e (1,273 
ft.); thence eastward, for 6 miles, to PraZnica (1,300 ft.), a village 
almost in the centre of the island; thence south-east for 2 miles to 
G. Humac (1,500 ft.). Here the main road divides: one branch 
continues almost due east to Sumartin, on the south-east coast; the 
other branch climbs southward to the crest of the limestone plateau, 
and descends obliquely, westward to the coast of Bol, in a well graded 
road that follows the scarp face over a distance of roughly 4 miles. 
There is another discontinuous, unmetalled road between Sumartin 
and Povlja at the eastern end of Bra¢ Island. 

For its size and population, the island has not a great road mileage, 
and there are some large coastal settlements—e.g. Milna—which are 
connected with the interior only by cart tracks. 


Hvar IsLanp (Plates 70, 71) 
General Features 


Hvar Island (ancient Pharos) is one of the largest and most 
populous of the islands of Jugoslavia, and is situated at a distance 
of only 24 miles from the mainland coast. The island has an area 
of 125 sq. miles and measures no less than 42 miles from west to 
east between Pelegrino Pt. and Sv Ante Pt. ‘The island is remarkably 
elongated and through much of its length it has a width of only 
24 miles. 

Hvar comprises a bold, narrow mountain axis running across the 
island from end to end, and rising to 2,054 ft. in the summit of Sv 
Nikola, about 10 miles from the western end of the island. The 
descent to the northern and southern coasts is everywhere steep 
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but the crest of the range is bevelled for considerable distances to 
a comparatively level, narrow plateau surface about 1,000 ft. in 
altitude. ‘The northern side of the mountains often shows additional © 
platforms at intermediate levels. Both the flat crests and these 
platforms are of importance in determining the sites of many villages. 
The steep descent of the mountains to the coast is continued beneath 
the sea. Deep water occurs almost everywhere close inshore. 

‘Towards the western end of the island, north of the main mountain 
axis, there lies between Starigrad and Jelsa, a very contrasting 
type of relief in a low, level fertile plain, some 6 miles long and 
about 2 miles wide. This plain continues seaward westward, in Stari- 
grad Bay. North of the plain there is a.second, shorter range of 
limestone hills, between Kabal Pt. in the west and Vrbovska in the 
east. These hills, however, attain only about 200~400 ft. 

Over Hvar Island, generally, the crests of the highest mountains 
are barren or only bush-covered, but less elevated and steep slopes 
are often quite thickly wooded. ‘The plain of Starigrad is intensively 
cultivated—especially for the vine, olive and fruits, and its surface, 
therefore, makes a striking contrast to that of the hills surrounding 
it. The island is favoured also in its remarkably warm climate and 
equable winters, for which Hvar, on the south coast, is particularly 
renowned. ‘The total population of the island numbers about 22,000; 
Hvar is the largest town (pop. 3,000), though, formerly, the old town 
of Starigrad (pop. 2,500) was the more important. There are 
numerous villages situated on the plateau tops, and on the inter- 
mediate platforms, but the majority of the population is located in 
small villages that occur all along the southern margin of the Stari- 
grad plain. 

The island has the characteristic Mediterranean products, and is 
especially noted for its wines, olive oil, rosemary essence, fruits, 
vegetables, livestock, salted fish, wood, stone, honey and, more 
recently, tinned sardines. 

Hvar Island is rich in archaeological and historical remains dating 
from almost all periods of history, and there is evidence that some 
of the village sites (e.g. Starigrad) have been inhabited since pre- 
historic times. 

There is little surface drainage on the island and springs are not 
numerous, so that the population depends for the bulk of its water 
supply on the storage of rain-water; but, as in other islands, this at 
times may lead in places to a shortage of water. In some villages 
there are limited supplies of spring and well-water. 
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Off the western extremity of Hvar lie the uninhabited islets known 
-as the Paklena group; they consist of low, thinly wooded or bush- 
covered hills between which the sea currents run dangerously. To 
the south of Hvar lies the small uninhabited island of Séedro, used 
in the summer for pasturage for flocks brought over by boat from 
Hvar Island. 


The North Coast 


Almost everywhere, along the entire length of the island the north 
coast is steep-to. From Pelegrino Pt. eastward for about 10 miles, 
the coast is bold and indented with numerous little coves, the land 
rising in steep hills immediately above them to a plateau about 
1,130 ft. high between Hvar town and Starigrad. ‘The plateau edge 
is especially steep along the south side of Starigrad Bay, which 
opens north-westward, over a width of about one mile. Near the 
head of the bay, the lower hill-slopes are cultivated for the vine, and 
at the head, the land opens to the level cultivated plain behind 
Starigrad. This town (pop. 2,500) is the only settlement between 
Pelegrino Pt. and Kabal Pt., and has grown as a flourishing small 
seaport on the southern side of a very narrow inlet that extends from 
Starigrad Bay inland for about half a mile, with a width of only 
200 yd. ‘The harbour affords the best shelter of these coasts, with 
depths of 14 fm. a quarter of a mile west of the town. During the 
last sixty years, the population of Starigrad has decreased; it was 
formerly the largest town of Hvar Island, but it still has great 
importance, carrying on a large part of the maritime commerce. 
The building of small coasting vessels is an important local industry. 

From Kabal Pt. to Glavice Pt., east of Vrbovska, the coast is still 
steep, though it rises only to comparatively low hills, the slopes of 
which support-some tree growth. The shore-line is indented into 
numerous steep-sided coves, but these offer little shelter and the 
locality, generally, is exposed to the bora. Some shelter is afforded 
for coasters in VlaSka harbour, just over a mile east of Kabal Pt. 
The first good anchorage along this coast is reached about 8 miles 
east of Kabal Pt. Here there is shelter below the hills of the Glavice 
promontory, with depths of 12-14 fm., with mud. The winding, 
narrow and wooded inlet extends for about three-quarters of a mile 
north-eastward giving shelter and a harbour for small vessels at 
Vrbovska (pop. 1,100). A strong scirocco may cause a sudden rapid 
rise in the level of the sea in the harbour, the water entering with 
great velocity, and sometimes causing floods. 
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The harbour and village of Jelsa lie about 2 miles south of 
Vrbovska, and at the head of a small bay that opens north-eastward. 
Behind the bay, the land opens out into the broad plain, but the 
little bay of Jelsa is almost enclosed by hills. Small vessels can 
anchor in the harbour behind two moles or in depths of about 6 fm. 
in the middle of the inlet. 

From Jelsa harbour, the coast trends for about 22 miles directly 
eastward to the extremity of the island. There is virtually no place 
of shelter, with the exception of a small cove here and there, along 
the entire length of the coast, and close inshore the water is deep. 
Some of the coves are dangerous, with uncertain holding, especially 
when the bora is prevalent. The most useful of the coves is Bristova, 
below the village of Bogomolje, which is the largest of the several 
almost inaccessible ‘plateau-top’ villages that occur far above the sea 
along the crest of the tapering island. A few scattered habitations 
and vineyards appear near the shore about 6 miles from Sv Ante Pt. 
and the coast begins to shelve more gently. 


The South Coast 


For a few miles west of Sv Ante Pt. the relief is low and dispersed 
habitations and vineyards occur widely distributed over the surface 
of the island. Sucuraj village, almost at the eastern extremity of the 
island, has a small artificial harbour where coasters can find shelter 
and anchorage, but there is no important harbour west of this until 
Hvar is reached, almost at the other end of the island. For a distance 
of 44 miles the coast continues moderately steep-to, with depths of 
from 6-12 fm. fairly close to the shore. For about 25 miles west of 
Sv Ante Pt. the south coast, like the northern shore, rises steeply 
in barren or lightly wooded, uninhabited hills, and the numerous 
small coves into which the shore-line is fretted offer little if any 
shelter. The mountain crests overlooking these shores are, on the 
whole, rather higher than those to the north. 

North and west of Séedro Island, there are a few small coastal 
hamlets of recent origin, and the land around them is cultivated 
chiefly for vineyards, increasing widely towards the south-west of 
the island. The town of Hvar (pop. 3,000), the see of a bishop, is 
situated at the north-eastern side of a small bay 4 miles from Pele- 
grino Pt. Limestone hills rise boldly around the bay and the town 
buildings are clustered at the foot of these, beneath the ruins of a 
Venetian castle. The sea-front is lined with quays and the harbour 
can accommodate vessels drawing 18 ft. alongside. The slopes of 
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the hills enclosing the bay, around the town, are terraced for the 
vine, and, because of its exceptionally mild winter climate (see p. 237), 
Hvar has had a growing importance as a tourist resort in recent years. 
From the town westward to the end of the island, the hill-slopes 
descend steeply and by low cliffs to the sea. 


Communications 


There are only a few unmetalled roads on the island. The most 
important road leads from Hvar north-eastward and climbs on to 
the plateau, thence continuing to Brusje. Here it turns south- 
eastward, descending gently round the edge of a scarp, to the plain 
of Starigrad. A second road links up the various villages between 
Starigrad and Jelsa around the south side of the plain. A third 
short road also runs from Starigrad to the north coast, near Dugi 
Rat Pt. Most of the villages on the top of the mountains, along the 
_ eastern limb of the island, are connected only by footpaths and cart 
tracks, but an unmetalled road leads from Bogomolje to the sea, 
making the steep descent to the north coast by sharp turns, leading 
to Bristova Cove. Visoka village, to the west, is similarly connected 
to the north coast at Pokrvenik Cove. A road leads north-westward 
for a mile from Sv Ante Pt. at the eastern end of the island. Over 
long sections of the steep and fretted coast, there are no means of 
communication—and not even by footpath near the sea. 


Vis ISLAND 
General Features 


Vis Island, the largest of the outlying islands and islets of Jugo- 
slavia, is situated about 16 miles west-north-west of the western end 
of Koréula Island, and 8 miles south-west of the westernmost of 
the Paklena group of islets off Hvar. As at Hvar, the westerly position 
of the island gives it an exceptionally mild climate, and in some 
years the date fruit matures. The island was in the possession of 
- Great Britain from 1812 to 1815. 

Vis extends roughly 10 miles from east to west, it has a width 
of 44 miles maintained over most of its length, and it covers an area 
of roughly 40 sq. miles. Apart from Vis and KomizZa Bays, the island 
is compact in shape. It consists of a sharply-edged plateau, at a 
general altitude of 400-500 ft., from which surface groups of hills 
_ rise to much greater elevations, particularly in the central and western 
parts of the island, so that it has a hilly and irregular character. 
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The highest hills form parts of three somewhat disintegrated ranges 
that have steep sides and rather flat tops, at heights of nearly 
2,000 ft. in the west, above Komiza Bay. Hum, the highest summit, 
rises to 1,926 ft. In the centre of the island the highest hills are 
only about 1,000 ft., and in the east, about 600 ft. Between these 
hills there are EEE plains and hollows, mostly cultivated. There 
are no permanent streams or rivers on the island, but occasional 
springs exist. 

At almost all points the plateau descends very sharply to the 
coast, particularly from the scarp overlooking Komiza Bay, and 
below sea level this is continued by steep submarine slopes, except 
off the west and the south-east coasts. 

Off the south-east coast, on the other hand, a gently inclined 
terrace extends for a mile, partially submerged beneath the sea, 
creating a broad zone, about a mile wide, of comparatively shallow 
water, nowhere 20 fm. deep and often less than 10 fm. From this 
shelf, especially towards its outer margin, a number of small islets, 
shoals and rocks rise to cut the surface of the sea. Beyond them, 
the submarine slope steepens sharply, as it does around other parts 
of the coast, to depths in general of about 80 fm. 

The higher hills and plateaux on the island tend to be barren and 
rocky, but the lower hill-slopes are covered with trees, while the 
more level and fertile plateau surfaces are intensively cultivated, and 
vineyards, in particular, are widely distributed over the island. Oil, 
wine, wheat, and honey are produced, and sardines—preserved at 
Komiza—together with salt fish are exported. The only two settle- 
ments of any size are at KomizZa on the west coast, and at Vis on the 
north. Otherwise, the population of the island, which exceeds 
5,000, is widely dispersed over the plateau in small hamlets, villages, 
and isolated habitations. 


Coasts 


The west coast. On the west side of Vis, the coast rises steeply 
to great heights; the surfaces are in some cases either wooded or 
bush-covered and elsewhere they are either barren or, near the sea, 
terraced for vineyards and cultivation. Between the prominent and 
steep headlands of Stupisce Pt. and Manjarema Pt. the shore curves 
eastward in the deep broad bay of Komiza. This bay has deep water 
close-to, so that vessels go close in for anchorage—the best shelter 
being obtained in the north-east, beyond the town of KomizZa. 

The south coast. This, again, is steep, but it rises to less elevated 
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summits. Towards the east it is fretted into many small coves, some 
of which afford a small degree of shelter. The hills rising above 
_ these are mainly covered with bush growth. 

The south-east coast. 'This coast is rather less steep and the land 
now rises to plateau levels reaching only 400 ft. The shoals, islets 
and rocks, offshore, extend over a distance of about a mile. 

The north coast. Along the bold and steep-to north coast there 
_are reddish cliffs and wooded bluffs, especially towards the western 
end of the island. There are many small coves which afford local 
shelter, but the chief inlet is that forming the prominent bay of Vis, 
which is about half a mile wide and fully a mile deep from north-east 
to south-west. The small town of Vis is on the south-west side of 
the bay and Kut village on the south-east. Behind these, the land 
rises around the harbour in hills cultivated with vines. Within the 
bay and the harbour, vessels can anchor in depths down to 20 fm., 
with good holding, but the bay is to some extent exposed to winds 
from the north-east. The position of Vis Island, as the most westerly 
large island in the Adriatic Sea, places it on the route of many vessels 
traversing this sea, and thus gives importance to both KomizZa and 
Vis Bays. 


Communications 

Roads. A narrow metalled road crosses the island from west to 
east. This leaves Komiza and climbs obliquely towards the south, 
up the scarp, and reaches the summit above the southern end of the 
bay; thence it crosses the plateau north-eastward. South of Kut, 
the road forks, with one branch descending once more obliquely 
down the hills to Vis, while the other goes down to the village of 
Kut, and trends thence north-east to the headland at Velington. 
There are only cart tracks on the island apart from this. 


BisEvo IsLAND 


The small island of BiSevo rises abruptly about 24 miles to the 
south-west of Vis Island. It is only 24 miles long and just over a 
mile wide, and its coasts, both above and below water, are extremely 
steep. The island is hilly, and the highest point, Strazenica, at the 
southern end of the island, is 767 ft. high. ‘There is a very limited 
area on the summit of the island that is cultivated, chiefly for the 
vine, and a hamlet lies near the north-east coast, beside the cove 
where lies the famous Plava Peéina or Blue Grotto of BiSevo. The 
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steep edges of the island are covered, generally, with bush. The 
water around BiSevo Island is everywhere deep close-to, and there 
is no anchorage for large vessels. 


Sv ANprIjA ISLAND 


Sv Andrija is a small island, 24 miles long and a mile wide, that 
lies about 12 miles west of Vis Island. It rises sharply from deep 
water in a single hill whose simmit is at 1,020 ft. The brush-covered 
surfaces are crowned by the ruins of a castle. The small group of 
houses which give the island its name lies on its southern side. 

The coasts are very steep and rocky, and on the north-west they 
are reddish in colour. ,This is the most westerly Jugoslav island, and 
is frequented by numerous fishing boats, but there are no bays 
affording refuge. 


Kor¢uta IsLanp (Plate 72) 
General Features 


Koréula Island (Greek, Korkyra nigra) is one of the most impor- 
tant islands of Dalmatia. It extends over 30 miles from west to east 
and has a general width of about 44 miles with an area of 106 sq. 
miles. ‘Towards the east, the island approaches very close to the 
PeljeSac peninsula, and at one point it is little more than half a mile 
from the coasts of the ‘mainland’. The most southerly section o! 
the south coast is separated from the island of Lagosta (Lastovo). 
which belongs to Italy, by a distance of roughly 8 miles, across the 
Lastovo Channel. As a whole, Koréula consists of a chain of moun- 
tains extending from west to east and rising to greatest heights ir 
the southern section of the island which is nearest to the PeljeSac 
peninsula. Here, towards the south, Mount Klupca rises to 1,864 ft 
At both ends of the island, and especially at the western end, there 
are quite large areas of lowlands and plains less than 150 ft. above 
sea level, while, inland, amongst the mountains, there are man: 
low-lying, sunken and enclosed small basins, not unlike miniatur’ 
polja. ‘These lowland areas are almost everywhere cultivated 
especially for the vine and the olive. Elsewhere, the mountains ar: 
largely covered with oak and pine trees. The island has no rivers ane 
few springs, but parts of it have considerable fertility. 

The population of Koréula Island exceeds 20,000 inhabitants 
distributed in a number of smaller villages and hamlets, which a 
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dispersed amongst the small polja in the heart of the island, but 
chiefly concentrated in the larger settlements at each end of the 
island. The districts of Velaluka and Blato, at the western end 
of the island, include more than half its total population, and 
Blato (pop. 6,000) is in fact the largest Dalmatian village. ‘The 
district of Koréula, at the eastern end of the island, includes one- 
third of the island’s population. The northern and southern coasts, 
where the hills descend steeply to the sea, are infrequently 
inhabited. | 

There are a number of small islets off the western and the 
south-east coast. 


The South Coast 


From Lumbarda, at the south-eastern end of the island, the south 
coast of Koréula extends without any appreciable change of character 
for 18 miles, to Zaglav Pt. Almost everywhere the land rises steeply 
and is thickly wooded; it is almost uninhabited, and, with the 
exception of a few coves that are available sometimes to coasters, it 
is entirely devoid of shelter. In that section where the shore-line 
curves northward, the land rises especially sharply to the loftiest 
summits of the whole island, and the hill-slopes, in places, give way 
to sheer precipices, at heights of about 1,480 ft. above the sea. Here, 
too, the submarine slope is often so steep that depths exceeding 
40 fm. are found within 200 yd. of the shore. 

Immediately to the west of Zaglav Pt., the coast turns in the 
broad inlet forming Brna harbour, which extends a mile to the 
north-east and terminates in two narrow arms. ‘The bay affords 
good anchorage for vessels of light draught, with good holding 
ground, but the hills around the bay are steep, wooded and unin- 
habited. About 14 miles west of Zaglav Pt., a chain of small bush- 
covered islets, rocks and shoals begins offshore and continues at 
intervals to the western end of this coast. The coast of Koréula 
behind these islets still rises sharply inland, but to lower summits, 
as far as Cinéa Pt. Between one islet and another the currents run 
dangerously, but between the islets and Koréula Island there are 
some sheltered waters providing good anchorages, particularly off 
the village of Prizba, and between the long, narrow and wooded 
islet of Zvirinovi¢ and the coast to the north of it. Here there are 
depths of 7-14 fm., with sand, and secure from all winds. Paths 
lead inland over the hills, here lower in altitude, to the large inland 
town of Blato. 
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The West Coast 


Almost the whole length of the west coast is taken up with 
Velaluka Bay, a very long and deep embayment at the head of which 
stands the town bearing its name. The south-west coast of the bay, 
between Trsteno Pt. and Velaluka, is bold and indented, and becomes 
increasingly cultivated east of Vranina Pt. ‘The north-western shores 
of the bay rise to hills, on the whole of lower altitude, and they are 
more extensively cultivated and populated, except at the westernmost 
extremity of the promontory, where it is wooded and uninhabited. 
Behind the town of Velaluka, there extends inland, almost to Blato, 
a broad, cultivated plain, broken here and there by low hills, and 
largely devoted to agriculture. Small islets are scattered here and 
there in Velaluka Bay; the largest of these is OSijak, east of which 
there is the best anchorage for both large and small vessels. 


The East Coast 

The picturesque old town of Koréula, which is the chief export 
centre for the island, is built between two bays over one of the 
many small promontories into which the eastern coast is fretted. 
The Koréula promontory is very narrow; it is surrounded by old 
walls, and dominated by a fort. West of the town is the small inlet 
known as Kor¢ula Bay which forms the harbour. Around this bay, 
quays have been built, and smaller vessels anchor here, while larger 
vessels anchor outside the harbour in depths of 22 fm. The land 
behind the town consists mostly of hill country that has been culti- 
vated, and which is backed to the south, near the sea, by considerable 
areas of lowland. In small polja among the hills, a few miles inland, 
there are also several large villages, fairly accessible from the town. 

Kor¢éula is separated from the south-eastern tip of the island by 
about 44 miles of coastland which mainly comprises a low fertile 
coastal plain in places more than a mile wide. Offshore, there is a 
fringe of small islets, rocks and shoals. ‘The largest of the islets, 
and the northernmost, is Badija, and between this and Koréula, 
at one point, there is a depth of only 2? fm., with even shallower 
water between Badija and the islets to the south of it. There is, 
however, deeper and very sheltered water, with reliable holding and 
10-11 fm. between these islets and the coast of Koréula. This is 
sometimes known as Badija harbour. 'The coast terminates south- 
eastward in the vine-covered plains around Lumbarda, flanked by 
the brushwood-covered bluff of RaZnji¢, rising in a prominent 
conical hill to 270 ft. 
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Communications 


Roads. ‘There is one good metalled road on the island, and it 
crosses it from end to end, from Velaluka in the west, through Blato, 
Smokvica, Cara, Pupnat, Postrana and Zrnovo, to Kor¢ula. Except 
for the first and the last places named on this route, the villages are 
all some distance inland, set in the various small fertile plains and 
basins amongst the mountains. In places, where this road approaches 
most nearly to the south coast (south of Pupnat), it has to cling to 
the side of a precipitous edge in negotiating the southern flanks of 
the Klupca range, which almost isolates the western and eastern parts 
of the island, between the villages of Pupnat and Smokvica. 

A short secondary coastal road links Koréula town and Lumbarda 
in the east. A good road links Blato with the north coast. Elsewhere, 
contact with the interior from the local points of anchorage is made 
only by a few minor roads and footpaths. 


Mryjet IsLanp 
General Features 


Mljet Island (ancient Melita) is the south-easternmost of the 
larger islands of Dalmatia. It extends from west-north-west to 
east-south-east, over a length of about 24 miles and has an average 
width of about 14-24 miles, with an area of 38 sq. miles. 

Mljet consists of a series of bold hills that are lightly wooded 
with scattered trees over the central and eastern parts of the island, 
and covered with close woodland, sometimes of pines, over the 
western end. The hills are comparatively low at either extremity, 
but towards the central parts of the island, they gradually increase 
in altitude until they reach a maximum elevation, in Veliki Grad, 
of 1,686 ft. _ 

Between these hills, there are many small and unusually deep 
basins, showing in miniature many of the karst features characteristic 
of the mainland. Thus, south of Tatinica Bay, there is a very well 
developed little polje, only 2 miles long and including a plain only 
about 400 yd. wide, and ending, characteristically, in marsh and a 
small lake. In other places also, especially south of a low col behind 
Sovra Bay, there are deep and round dolina pits, occupied by 
‘lakelets’ that are filled with salt water by underground caverns 
connecting with the sea. 

There is only one locality of comparatively subdued relief on the 
island; this occurs in a broad terrace, at an altitude of from 300-600 
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ft., along the middle of the south coast, immediately below the scarp 
of Veliki Grad. Babino Polje is the largest of the six small villages 
that comprise the whole population of the island, and it lies along 
the inner edge of this platform, below Veliki Grad. In this region the 
olive tree is cultivated widely. The population of the whole island 
does not exceed 2,000. 

The coasts of Mljet Island, on the whole, are everywhere steep, 
and in many places cliffed, while the shore-line at the western end 
of the island tends to be much indented. In the north-west, Polaée 
Bay is of interest; not only are there Roman remains here, but the 
present position of the ruins of the Roman palace, now partially 
submerged beneath the sea, provides evidence of movement of land 
in relation to the sea within historical times. 


Coasts 

The south coast. 'This extends from Gruj Pt. in the east as far as 
Goli Pt. in the west. Both points are the ends of small indented 
promontories that protrude in narrow peninsulas beyond the main 
areas of the island as a whole. Between these points, the coast is 
generally unattractive. It is steep, often cliffed, with deep water 
inshore, and it is exposed to south-westerly winds. There are no good 
harbours, and temporary points of anchorage, for use in fine weather 
only, are available at a few localities. From end to end, there are no 
villages or coast settlements. The only large inlet on the south coast 
lies at the western end of the island, behind the closely wooded slopes 
that terminate in Lenga Pt. A narrow strait, used only by small 
boats, links this with the large, hill-girt lake which expands inland 
behind the coastal hills. ‘This lake abounds in fish. 

The north coast. ‘Though the coasts along the northern side of 
Mljet slope steeply both above and below the sea, there are several 
sheltered bays and harbours. From Gruj Pt., westward, the first 
bay offering useful shelter is at Sovra harbour, 7 miles along the 
coast. Sovra Bay is a deep inlet, about a mile long and half a mile 
wide, at the head of which stands the small village of Sovra. ‘The 
bay is used by large vessels only, in case of necessity, for its floor 
tends to be rocky in parts. South of Sovra, the hills descend to a con- 
spicuous col, south of which are the depression and dolina ‘lakelet’ 
already described. 

West of Sovra harbour, the coast is straight with deep water 
close-to for a distance of nearly 10 miles. Beyond, to the west, the 
coasts become thickly wooded, and they are fronted, 300 yd. offshore, 
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by three islets which partially block the entrance to Polaée harbour, 
behind the promontory terminating in Stupa Pt. Between the islets 
and the island, there are deep channels, all of which give entrance 
to the harbour; this is considered to be one of the best in the Dal- 
matian islands, though space is limited. The best and most sheltered 
part of the harbour lies off the ancient palace ruins on the south-west 
shore, in depths of 7-12 fm. ‘There are very few coastal settlements 
on the north coast. West of Glavat Pt., the coast still has islets 
offshore, and trends south-westward to the curiously pronged and 
curving headland of Goli Pt., and SparoZni Pt., behind which, 
eastward, the embayment forms a harbour giving shelter to small 
vessels. 


Communications 


The island is without roads, apart from an unmetalled track, about 
3 miles long, which leaves the northern coast at a point about 14 miles 
east of Polaée hamlet, and climbs across the wooded hills to the 
edge of the scarp overlooking the south coast, within a mile of the 
prominent headland of Tojsti. This road connects no villages. 
Elsewhere these are linked only by footpaths and cart tracks. 


THE Isota Lacosta (Lastovo) GRoupP 


Almost 20 miles west of Mljet lies Isola Lagosta (Lastovo), an 
island some 7 miles long and 3 miles wide, with an area of 20 sq. 
miles. Its physical characteristics are similar to those of the adjacent 
Jugoslav islands of this region. It is the south-westernmost island 
of the Adriatic, apart from the islets of Cazziol, Cazza and Pelagosa. 
These islets, together with numerous smaller ones immediately west 
and east of Lagosta, and an area of rocks and shoal-studded water 
about 8 miles east of the main island, are all Italian. ‘The inter- 
national frontier is thus brought far to the east across the Adriatic, 
where it follows, in this region, the middle of the channel south of 
Kor¢éula, and curves to within about 4 miles of the western end of 
Mljet. ‘The occurrence of these isolated Italian islands is determined 
by the position of a submerged col which crosses the Adriatic 
between the Gargano promontory and Hvar, and separates the deep 
basin of the central Adriatic from the shallow basin to the north, off 
Croatia (Fig. 52). 
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4. THE SOUTHERN COAST REGION 
(Figs. 67, 70, 71, 72, 73, 743 Plates 74,°75,76, 77; 705-795 0) 
GENERAL CHARACTER 


In two major respects, the southern coasts of Jugoslavia differ 
from those immediately to the north. Firstly, except for the chain 
of small islets and islands extending through Olipa, Jakljan, Sipan, 
Lopud and Koloéep, and terminating off Dubrovnik, there are no 
islands offshore in this region. South of the chain of small islets, the 
coast descends sharply to the deep central Adriatic basin (Fig. 52), 
off which there are no islands. 

Secondly, although the general direction of the coast is from 
north-west to south-east, the coast, in this region, rather more than 
in other sections of the littoral to the north, is embayed into some 
impressive inlets from place to place. The most pronounced and 
spectacular of these is the great cliff-bounded and landlocked inlet 
of Kotor which ranks as one of the most outstanding landforms of 
the Adriatic basin. 

Almost everywhere the coastal relief is bold. From Ston, as far 
south as the Kotor inlet, the shore-line is backed immediately by 
the moderately elevated plateaux of the southern karst of Monte- 
negro, but from Kotor southward the relief sharpens and becomes 
even more elevated, where lofty mountain ranges impinge almost 
directly against the coast. Here the littoral has a relief quite as 
formidable, if not more so at times, as the Velebit coastal region 
in the north. Orjen, Lovéen and Rumija have crests 6,217 ft., 
5,739 ft. and 5,227 ft. respectively, within a few miles of the sea. 
South of Ulcinj, the plateaux descend finally to the waterlogged 
plains of northern Albania, a small part of which extends into 
Jugoslavia, crossed by the meandering Bojana river and the Drim. 

Throughout this southern coastal region, the geological charac- 
teristics are somewhat complex, the very lofty relief of the country, 
generally, is associated with the occurrence, notably from Kotor 
southward, of a belt of highly folded Triassic limestone. In no other 
section of the Jugoslav coastlands are Triassic limestones found 
directly forming the coasts. In general, three different geological 
zones of country are developed along this littoral, though not all 
three types are necessarily everywhere present. 

(i) ‘The outermost zone consists of a very narrow belt of Cretaceous 
limestones which usually forms a moderately sharp coast range. 
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Plate 75. Dubrovnik 


The site of the ancient walled city and harbour, on a small rock promontory, is 
backed by steeply rising hills. 





Plate 76. Lokrum Island 


The side of Lokrum Island (near Dubrovnik) most exposed to strong waves from 
the bora is marked by cliffs. "The narrow white rock band near the sea level, and 
devoid of vegetation, is typical of both island and mainland coasts. 
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(ii) Inland this is succeeded by a parallel narrow zone of Tertiary 
Flysch rocks, which are more easily dissected so that they either 
form a broad furrow parallel with the coast behind the coast range, 
and on which surface drainage may exist, as in Vinodol in the far 
northern Adriatic; or there is an embayment where they run out 
to the coast. 

(iii) Inland, again, there occur the massive Triassic and Jurassic 
limestones which form extremely bold mountain ranges and abrupt 
scarps overlooking the Flysch depressions. 

North of Dubrovnik, the coastal Cretaceous limestone belt is 
separated from the mainland and partially submerged to form the 
chain of islands in front of the Kolocep Channel, tapering from the 
southern PeljeSac to Dubrovnik. The mainland behind the islands 
is therefore composed of the Tertiary rocks. 

From Dubrovnik to Bar, all three geological zones are present, 

grained one behind the other in the Dinaric direction. 'The coast 
_ features themselves are carved in the Cretaceous limestones and are 
backed by a longitudinal valley dissected along the Flysch beds, while 
the older limestones rise abruptly to the high plateaux behind the 
Flysch. South of Budva, the two outer zones are missing and the 
coast is directly carved in the Triassic rocks. South of Bar, however, 
as far as Ulcinj, a broad zone of the Tertiary rocks once more follows 
the coast, backed inland by the lofty limestone mountains of Rumija, 
overlooking Lake Skadar. 

The region is fairly well populated, with numerous villages 
situated especially on the zone of Flysch. There are, in addition, 
a number of small coastal settlements and small ports; outstanding 
among these is the important and historic centre and town of 
Dubrovnik, with its modern port of Gruz. 


THE COASTS OF THE SOUTHERN MAINLAND 
From Ston to the Ombla inlet 


From the entrance of Ston Channel, southward to Dubrovnik, 
the mainland coasts face Kolocep Channel, which is comparatively 
narrow, though nowhere less than a mile in width, and is confined 
to the sea waters between the mainland coast and the chain of islands 
tapering southward from PeljeSac. There are depths everywhere 
within it of 15-35 fm.; it is easy to enter at all seasons, and its 
shores afford some of the best and most important anchorages in the 
Adriatic. The holding ground is good almost throughout. East of 
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Irbljava Pt., the coast is embayed eastward as far as the inlet of 
Slano. The bay provides the best and largest area of anchorage in 
Koloéep Channel, with 11-12 fm. depth, with sand and mud a short 
distance offshore. 

The coast, generally, as far as the Ombla inlet, is steep-to. North 
of Zaton inlet, it is cultivated, and in some places covered with a 
luxuriant vegetation, notably near the village of Trsteno. The land 
behind the coast rises to at least 1,000 ft., and in places to 2,000 ft. 
within a mile of the shore, and thence expands into the broad karst 
plateau, about 94 miles wide, that separates Popovo polje from the 
sea. The population of the coasts is distributed among fairly 
numerous villages placed above the shore; the coves below serve as 
little harbours for the fishing boats. The two chief harbours of this- 
section of the coast are associated, however, with the two short inlets 
which open towards the north-east, over a length of more than a 
mile, at Slano and Zaton respectively. 

Slano, the more northerly and the broader of the two inlets, is 
almost landlocked. It is better protected from the bora than any 
other anchorage in the Kolocep Channel and it gives depths of 
6-18 fm., with generally good holding in mud. The little village of 
Slano, at the head of the bay, is flanked by steeply-rising limestone 
hills culminating in the barren crests of Ogradenica (3,055 ft.) and 
Neprobi¢ (3,159 ft.), but to the north-east of these the land rises to 
a pass only 1,000 ft. high, not 2 miles from Slano and leading by 
easy gradients to Popovo polje. Zaton inlet, 11 miles to the south of 
Slano, has depths of 9-13 fm., but is much narrower than Slano Bay. 
The harbour lies on the west side of the inlet, which is not only less 
hilly, but also well cultivated, and bordered with houses. 

For nearly 2 miles to the south of Zaton, the coast rises steeply 
in sterile hills, though there is excellent shelter offshore. At this 
point, the remarkably narrow inlet of Ombla enters the sea from 
the east over a length of roughly 3 miles. ‘This inlet is only 400 yd. 
wide at its seaward end, and though bordered on its more gentle 
lower slopes by houses, gardens and cultivation, it is overlooked 
on its northern side and at its head by limestone crests exceeding 
2,000 ft., less than a mile inland. ‘The depths in this unusually 
narrow inlet vary from 17 fm. to 4 fm. near the head. In fact, 
the inlet represents the valley of a river that has been drowned by 
the sea almost up to its source. The river Ombla rises in a spectacular 
manner. It gushes out of the mountain-side from underground 
caverns, less than a mile from the head of the inlet, as a clear, 
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fully-grown river of great volume; this is the point of emergence of 
a considerably sized underground river which has collected a part of 
the underground drainage from Popovo pole. Almost immediately 
this curious river enters the sea, at the head of the Ombla inlet. 
This inlet does not afford good anchorages because of the difficulties 
of navigating so narrow a passage. 


From the Ombla inlet to Ostri Point 


To the south of the Ombla inlet, the land rises sharply to a small 
limestone upland exceeding 1,200 ft., and sloping abruptly towards 
the sea. It is fronted, westward, first by the narrow, deep and very 
sheltered Gruz inlet, which trends at right angles to the Ombla, 
opening from south to north, and beyond this, by the low wooded 
promontory of Lapad and the dark, fir-covered slopes of Mt. Retka 
(646 ft.), which finally descend to the sea in reddish-brown cliffs. 
Beside the inlet at Gruz and over the narrow isthmus south of this, 
the twin towns of Dubrovnik and Gruz have developed. 

The ancient city of Dubroynik grew as a ‘city-state’ upon a rocky, 
indented promontory on the south slopes beyond the isthmus and 
facing the small bush- and tree-covered island of Lokrum. The walls 
of the old town, almost everywhere sea-washed, are still preserved. 
The population to-day is only about one-fifth of that at the time of 
the city’s greatest power and prosperity, when, like Venice, it was 
a rich independent state, with some 40,000 inhabitants, trading with 
all parts of the world. One of the advantages of the site has been 
the ease with which contact can be made with the interior by way 
of routes that are less difficult than from any other place south of 
Dubrovnik, as far as the Albanian frontier. The ancient port is 
small and restricted. Gruz (pop. 2,100), known officially as Dubrov- 
nik II, has developed along the inlet that extends from north to 
south, off Ombla, for 2 miles. Though only ‘one street’ wide, it 
makes the modern port. The harbour is lined with 2,000 ft. of quays 
with depths of 22 ft. alongside, where ocean-going steamers berth. 
Here, too, the railway from the interior reaches its seaboard terminus. 
The environs of GruzZ are closely inhabited and well cultivated. 

South of Dubrovnik, as far as Pelegrin Pt., coastal ranges of 
limestone hills rise abruptly, though not to very great altitudes. 
Between Pelegrin Pt. and Sustjepan Pt., the shore-line recurves in 
the broad sweep of Zup Bay, and here the coastal limestone range is 
broken so that lowlands, coinciding with the Flysch rocks, run out 
to the sea on either side of the bay, forming a conspicuous broad 
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plain, especially to the north, in the Postranje. The lowlands are 
well cultivated with vines and olive trees, and small streams drain 
their surfaces, in contrast to the adjacent sterile hills. The eastern 
side of Zup Bay is backed immediately by steep limestone hills rising 
to more than 1,700 ft. close to the sea. Amongst the many small 
villages and hamlets bordering the bay, Cavtat is the largest (pop. 700). 
It is situated on the easternmost of two small rocky promontories — 
—Sv Rok Pt. and Sustjepan Pt.—between which there is a small 
sheltered bay opening north-westward. This forms a small natural 
harbour, but it can accommodate only a few small vessels. Good 
anchorage and holding ground can be found for vessels of any 
draught, either in a bora or in south-easterly gales, in the eastern 
part of Zup Bay. 

Over a distance of 18 miles south-eastward of Cavtat, as far as 
the entrance to the Kotor inlet, the coast is immediately backed by a 
moderately elevated limestone range that is rugged and forbidding. 
Towards the south, the range exceeds an altitude of 1,000 ft. and 
even approaches 2,000 ft. close to the sea. These mountains are 
covered here and there with trees and thin brushwood. ‘There is 
. deep water near the coast and practically no shelter except in the 
small harbour of Molunat, off a small peninsula which projects from 
the coast, 6 miles north of Ostri Pt. Behind the forbidding coast 
range which is only 2 miles wide, the land descends into a longi- 
tudinal valley not 200 ft. above sea level, trending parallel with the 
sea, as far as Ercegnovi. In the north, this depression is known as 
the Konavlje, and in the south as the Sutorina, and it continues the 
zone of Flysch rocks in Zup Bay. The vale is well cultivated, and 
comparatively closely populated; it is drained by surface streams. 
Behind the Konavlje and the Sutorina, the massive limestones rise 
inland in abrupt scarp. 


The Kotor inlet 


The Kotor inlet is perhaps the most remarkable in the Mediter- 
ranean Sea. It consists of a series of depressions linked by narrow 
straits, which in places have remarkably steep and straight-bounding 
walls. ‘Topla Bay and 'Tivat Bay form the two western depressions, 
divided by the strait of Kumbur, and Risan and Kotor Bays together 
form the inner depression, which lies beyond an exceptionally 
narrow strait linking them to Tivat Bay (Fig. 72). 

The bays between the narrows are very broad and somewhat 
angular in pattern and have depths of 23 fm. over a considerable 
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area in the centre of Tivat and Topla Bays and of about 17 fm. in > 
Kotor and Risan. Topla and Tivat Bays and a part of Kotor Bay 
mark depressions that have broadened along zones of the less resistant 
Flysch rocks. Round the south-east end of Tivat Bay there is a 
large flat and humid plain, but the scenery of the region is for the 
most part associated with very bold relief. Around Tivat and Topla 
Bays, at lower altitudes, the slopes are less abrupt and have well culti-. 
vated surfaces near the sea, giving place to bold mountains, either 
barren or lightly wooded. ‘These rise generally to summits of about 
1,500 ft. Beyond the narrows leading from Tivat Bay, the inner 
eastern depression opens out suddenly in a vast mountain-girt ‘lake’, 
completely landlocked over a length of some 8 miles from north-west 
to south-east; here the scenery attains an unrivalled magnificence. 
Limestone scarps almost overhang the cultivated zone (here very 
narrow) above the shore, and they tower in edges and precipices 
up to heights of not less than 3,000 ft., and often nearly 4,000 ft., 
almost sheer above the sea. 

The formation of the whole coast feature is complex. It seems to 
represent depressions eroded on the softer rocks and linked together 
by narrow transverse gorges cut by river erosion. The position and 
form of the depressions, however, are not wholly due to river erosion, 
for some of the scarps, notably along Kotor, coincide with faults 
developed in a region of very complex geological fold structure. 
Whatever the nature of their origin, these depressions have been 
submerged beneath the sea by a comparatively slight rise of sea level, 
for, compared with their total magnitude as relief features, relatively 
little depth of the depressions and gorges has been submerged. 
The waters over the sea floor are less than 150 ft. deep, yet the crests 
of some of the adjacent scarps rise more than 3,000 ft. above sea level. 

A curious local combination of physical influences, concerned with 
earth movements, erosion, the peculiarities of limestone, and changes 
of sea level, has formed here one of the most remarkable natural 
harbours in the world. It is large enough to take a considerable 
fleet, but the physical isolation of the inlet and the difficulties that 
beset communication to it by land, and even sometimes by sea, 
detract from its value. The remarkable steepness of the slopes 
bounding it results in a great frequency of bora winds, squalls, and 
land and sea breezes, and most of these local winds are a great 
hindrance to navigation and sometimes make serious dangers. Apart 
from the winds, the straits connecting the two large depressions are 
so narrow that currents may run strongly through them, especially 
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during the winter, when surface run-off from the mountains adjacent 
to the bays is very great because of the heavy rainfall of this area 
(see pp. 242-3). 

The main characteristics of the coasts of the Kotor inlet can be 
summarized as follows: 

(i) Topla Bay. 'The entrance to the inlet at OStri Pt. is nearly 
2, miles wide, and the shores here are inaccessible, rocky and covered 
in brushwood. Topla Bay, within the entrance, is rather exposed to 
heavy seas and therefore does not provide exceptionally good 
anchorage. Off the head of the bay, where the Sutorina river makes 
its way to the sea, there is shallow water over a distance of at least 
half a mile offshore, and this is backed by extensive marsh areas 
and the remains of old salterns on the land. Ercegnovi (pop. 2,000) 
is the chief settlement, south-east of this flatter area; it is situated 
in front of fairly sharply rising hills. It has a small artificial harbour 
with 24 fm. of water. 

(ii) Kumbur Channel. 'This channel between Topla and ‘Tivat 
Bays, is only 800 yd. wide at the narrowest point, with depths of 
13-15 fm., decreasing to shoal water off the northern shore. 

(iii) Tzvat Bay. ‘This bay opens over a width of 5 miles from 
west to east, and is a large triangular depression virtually landlocked; 
its depth nowhere exceeds 24 fm., with muddy bottom; there is 
good shelter, generally, from the bora gales. Anchorage can be taken 
anywhere off the north-western shore, but it is best off the eastern 
side of the bay, because this is less exposed to the bora and scirocco. 
The waters round Tivat especially are used, and the government 
docks and naval base are situated at Tivat. ‘The land rises first over 
gently cultivated slopes to sharper crests, except in the south-east 
where, behind a broad zone of shoal waters, a formerly marshy plain 
occupies several square miles covered with a close net of drainage 
channels. 

(iv) Tivat Bay to Kotor Bay. The narrow channel connecting 
Tivat and Kotor Bays trends at right angles and opens north- 
eastward, with a minimum width of 250 yd. and depths generally 
of 20-22 fm. The hills rise sharply on either side, and currents at 
times set strongly through the strait, over a length of 14 miles. 

(v) Kotor Bay. The shores of Risan and Kotor Bays open at right 
angles to the strait. This, the innermost depression, suffers con- 
siderably from squalls and strong land-winds. Risan Bay, at the 
north-eastern end, has steeply rising and almost uninhabited slopes 


to the west. Risan, the chief settlement, is a small town at the 
G H (Jugoslavia—l) I4 
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extreme north-east of the bay, and to the north of which a break in the 
relief at the summit of the scarp makes a road-route possible, thence 
to the interior; this road is devious and alpine-like in character. 
The coast continues eastward past Perast, opposite the narrow strait 
facing 'Tivat Bay and possessing a small artificial harbour, to Kotor 
Bay and extends southward into Kotor harbour. Here the scarps 
overlooking the bay rise in magnificent limestone walls approach-. 
ing a height of 3,000 ft. in places, and dwarfing the hamlets which 
border the coast, with their gardens and fields, and with moles and 
basins for small craft set out along the shores. Kotor, at the eastern 
side of the head of the bay, and surrounded by an old Venetian wall, 
has comparatively extensive harbour facilities. With a population 
of about 4,000 in its vicinity, it gives its name to the whole of this 
somewhat phenomenal coastal embayment which has attracted 
tourists in great numbers. 


From the Kotor inlet to Budva 


The coasts south of Kotor fringe land that is largely barren, thinly 
populated and offering very meagre opportunities for agriculture. 

From Kotor Bay southward as far as Budva, the coastal region 
shows the same three types of country, namely, an outer zone of 
limestone hills, an intermediate furrow following the Flysch rocks, 
and inland a scarp rising to the lofty karst plateau that backs the 
region generally. As in Kotor, the trend of the shore in places cuts 
across the geological grain of the country, particularly from Platamon 
Pt. as far as Budva, where bays and headlands alternate. An area of 
inundated flats behind Jazi Bay marks the southern end of the zone 
of weak Flysch rocks that extend southward from ‘Tivat Bay. From 
LuStica Pt., opposite OStri Pt., south to Platamon Pt., the coast rises 
everywhere fairly steeply to bold hills, frequently wooded, while in 
the north there is a number of small coves and inlets. ‘The water is 
deep close inshore at most points, except around parts of the broad 
Tra&ste Bay, opening southward, and offering shelter to vessels under 
Traste Pt. at the south-east corner. Most of this coast, as far as 
Platamon Pt., is uninhabited, the areas of cultivation and of settle- 
ment lying some distance inland amongst the hills. 

East of Platamon Pt., the coast trends for a short distance from 
west to east, recurving in the wooded and hill-girt bays of Trsteno 
and Jazi, around which there is no settlement. The town of Budva, 
the only settlement on this coast, lies to the east of Jazi Bay, on a 
sandy promontory on the western side of a small harbour. Around 





Plate 77. ‘The coast near Cavtat 





Plate 78. Kotor 
This view looks north towards the sharp bend in this remarkable fiord-like inlet. 





Plate 79. Budva 
The coasts from Budva, looking south towards Ulcinj (Dulcigno). 





Plate 80. Petrovac 


The coast here comprises alternating bold cliffed headlands and deep beach- 
fringed bays with small coastal plains behind them. These features are found only 
in the southern Dalmatian coasts. 
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Budva Bay there are considerable areas of sand, and shoal waters 
extend towards the mainland from the rocky islet of Sv Nikola over 
shallow ridges both to the north-west and to the north-east. Between 
these ridges and shoal waters east of Budva town, lies the harbour 
of Budva with anchorage in depths of 34-5 fm. 


From Budva to Bar 


South of Budva, the general direction of the coast is resumed 
towards the south-east, though it is in places much embayed, most 
notably at Petrovac and Bar. Here massive Triassic limestones 
mainly make up the littoral, while, behind Petrovac, there are small 
local areas of Tertiary volcanic rocks which are unusual in this 
region. From Budva to Petrovac the coast is on the whole steep-to 
and very bold; the mountains inland rise to nearly 3,000 ft. Occa- 
sional coastal settlements occur beside small patches of cultivation, 
while in places the higher ground is thinly covered with trees. South 
of Petrovac, the shore-line recurves in Luk Bay, where the continuity 
of the coast mountains is broken over a distance of about a mile; 
the mountains here give place to a crescent of marshy flats, shelving 
gently offshore. South of this plain, rugged and cliffed limestone 
hills rise sharply from the sea as far as Crni Pt., which stands out as 
a bold, rocky headland. Both settlements and communication are 
pressed back some distance inland, for the coast is forbidding. 

Between Crni Pt. and the rocky headland to the south, behind 
which Bar is located, the coast recurves in a double bay. ‘The 
northern part forms the bay of Spic, which is for the most part 
hill-girt, with villages set some distance above the shore on the 
slopes. Sutomore village, in the north-east of the bay, lies near to 
anchorage suitable for small vessels, although it is completely 
exposed to onshore winds. ‘The character of Bar Bay to the south is 
quite different. The lofty and rugged mountains of Medure¢ka PI. 
are here breached where a broad valley from the north-east and a 
second from the south-east meet in a coastal plain more than a mile 
wide and nearly two miles long. The plain behind Bar is backed by 
very rugged mountains rising to heights of from 3,000 ft. to 5,000 ft. 
and more. The lower hills near the plain are terraced and cultivated, 
especially for the olive tree, but a good deal of the plain, near sea 
level, is marshy country, and off Bar it is bordered by a well- 
developed beach—a feature that is rare on the Jugoslav coasts. ‘The 
more modern settlement of Bar (pop. 1,600) lies east of the coast 
promontory, at the south-west extremity of the bay, where a railway 
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runs out to the limited harbour facilities that are provided both here 
and in the somewhat exposed ‘Bar roads’ off the coast. The old | 
town, or Stari Bar (pop. 700), lies 2 miles inland, on the mountain 
slopes at an altitude of about 700 ft. The neighbourhood of Bar has 
importance because of the existence of a deep pass giving the only 
possible route for communications from this section of the coast to 
Lake Skadar across the mountain barrier. Around Stari Bar there is 
considerable cultivation of the olive tree, but the countryside, as a 
whole, is barren and poor. 


From Bar to the Bojana river 


South of Bar, many of the physical characteristics typical of the 
coasts between Dubrovnik and Kotor reappear. ‘These include 
(a) limestone ranges bordering the coast; (0) a central Flysch zone 
which is low-lying, wooded and cultivated, and marked by some 
surface drainage; and (c) lofty karst mountains behind the Flysch 
zone. ‘These form the southernmost extremity of the mountain 
system, some 6 miles wide, that separates Lake Skadar from the 
Adriatic Sea. These mountains rise in sharp edges, south-east of 
Bar, to heights of 4,500 ft. Apart from Ulcinj, the coast is un- 
inhabited, the sparse population of the region occupying small 
inland valleys. The shore-line is indented with a few coves, with 
entrance points foul, and some bold headlands, most of which are 
steep and cliffed. Ulcinj (pop. 3,000), almost at the southern end of 
the limestone mountains, is an old walled town built, character- 
istically, on high ground, overlooking a small shallow harbour off 
Ulcinj Road, which offers open anchorage offshore with depths of 
11-12 fm. The town has a salt industry. South and east of Ulcinj 
the limestone uplands, here only about 300 ft. high, drop abruptly 
to the marshlands of the Bojana river. 

For 9 miles southward, as far as the Bojana delta, the coast shelves 
very gently behind wooded, coastal flats that extend inland for many 
miles. ‘The plain is broken here and there by lines of low ‘Tertiary 
hills (Fig. 74) that seem to rise very abruptly from the plains which, 
over large sections, are often inundated and make permanent marsh. 
The Bojana river wanders across the plains and between the hills 
(see pp. 72, 73). Along the coast, the shore-line is very smooth, 
low-lying and uninhabited, though there is anchorage offshore in 
shallow water during offshore winds. ‘The Bojana delta consists of 
marshland largely overgrown with rushes, but the river is navigable, 
for such small vessels as can enter, almost to Lake Skadar. 
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Fig. 73. The coasts of the southern frontier region 


Based on (i) 1: 100,000, G.S.G.S. Series 4396, Sheets 128, 129, 137, 138 and 
145 (1943); and (ii) 1 : 250,000, G.S.G.S. Series 4413, Sheet Y 46 (1943). 
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Fs e @ 
Communications 


Railways. At three points along the coast south of Ston, railways 
communicate with the interior: (1) at Dubrovnik; (i1) at Ercegnovi; 
and (iii) at Bar. In each case the railway is a narrow gauge line. 

(i) The railway from Dubrovnik starts from the harbour of GruZ, 
north of the old city, and follows the south side of the Ombla inlet 
eastward, and thence climbs on to the plateau behind the coast. 
After a devious course, the route branches at an altitude of nearly 
1,300 ft. One branch continues northward, into Popovo polje, and 
so makes contact with the Neretva valley, and with Sarajevo, with 
a local line forking from it to Trebinje and Niksic¢. 

(ii) ‘The other branch leads to Ercegnovi. This route trends 
south-eastward from the railway above Dubrovnik, across the 
plateau, descending by a looped course around the Konavlje depres- 
sion, to continue along the western side of both the Konavlje and 
Sutorina vales to Ercegnovi. This rail, therefore, links the naval 
base at 'Tivat Bay with the interior. 

(iii) The railway inland from Bar is a local one, extending from 
the coast at Bar north-eastward by a very circuitous ‘alpine’ route 
that crosses the lofty Sutorman mountains by the only available 
pass and thence descends to a terminus at Virpazar on the north- 
west coast of Lake Skadar, a short railway on the north side of 
Skadar continuing the route to Podgorica. 

Roads. The metalled plateau road trending southward from 
Metkovi¢ and the Neretva valley first descends to the coasts at 
Slano in the north of this region, where, too, the narrow secondary 
metalled road from Popovo and the interior karstlands also reaches 
the coast; the latter makes use of the deep dry valley that lies between 
Slano and Zavala (pp. 66, 67). From Slano, the road at first keeps 
some distance inland and always at a considerable height above the 
sea, overlooking Kolo¢ep Channel, until it finally reaches the coast 
once more at the head of the Zaton inlet. ‘Thence it continues as a 
low coast road around the edges of the Ombla inlet, to Dubrovnik 
and its environs. 

The nature of the shore-line relief is such that again, behind Zup 
Bay, the road overlooks the sea by some hundreds of feet. A short 
branch-road links up with Cavtat, but the main route turns south 
into the Konavlje valley. From Cavtat, as far as Ercegnovi, there 
is no coast road, for the road follows the Flysch zone, behind the 
coast ranges, linking the settlements of Konavlje and Sutorina, as far as 
Ercegnovi. ‘The road and rail routes here closely follow one another. 
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A metalled road’makes almost a complete waterside circuit of the 
Kotor embayment, from Ercegnovi, by way of Risan and Kotor to 
Tivat. Passes in the formidable limestone scarps overlooking both 
Risan and Kotor have made possible the construction of extra- 
ordinarily devious metalled ‘alpine’ roads, with remarkable ‘hair- 
pin’ bends, from the interior down to the coast at both these points. 
The road to Risan connects from ‘Trebinje and Niksi¢, and that to. 
Kotor connects from Cetinje and the Zeta valley, in both cases across 
very barren mountainous karst country. | 

From the coast opposite OStri Pt. to Platamon Pt., and thence 
eastward to Budva, there is no means of coastal communication. 
The nearest road is that trending south from Kotor; .like the road 
north of Ercegnovi, this follows the low-lying zone of Flysch rocks, 
some distance inland. 

At Budva, the road from Kotor together with one from Cetinje 
make contact with the sea; a road thence leads south and closely 
follows the shore-line except where it is forced inland behind the 
marsh and hills between Petrovac and Crni Pt. 

Bar is the chief road focus for this southern coastal district. Here 
converge the only roads from Virpazar, from Skadar, from Ulcinj 
and from Budva. The road from Bar to Virpazar follows a difficult 
mountainous route by way of the only good pass across the Sutorman 
mountains. South of Bar, the road to Ulcinj is forced inland some 
distance from the sea by the absence of coastal settlements and the 
nature of the shore relief. No roads exist in the plains of the Bojana 
river within Jugoslavia, though there are many paths. 


O.uIPA ISLAND 


Olipa is the northernmost of a group of islands extending from 
Vratnik Pt. to the Lapad promontory. It is less than a mile in length, 
and both rocky and uncultivated; its summit, which reaches 692 ft., 
is covered with bushes. Olipa Island is only 185 yd. distant from 
the brushwood-covered slopes of Vratnik Pt. at its northern end, 
and the channel between the island and the point is difficult for 
navigation. 


JAKLJAN ISLAND 


Jakljan Island, more than 3 miles long but almost everywhere less 
than half a mile wide, lies south of Olipa Island. It is separated from 
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it by a strait contracted to a width of about a quarter of a mile by 
rocks. The island is fronted, eastward, by three islets which, with 
Jakljan, form good anchorages for small vessels. Beyond these, 
Jakljan is faced by the northern limb of Sipan Island, which here 
overlaps it; in the south, Sipan and Jakljan Islands are separated by 
a strait only 200 yd. wide. The island rises in the centre to a blanched 
stony peak, 738 ft. high. Its southern coast is rocky and precipitous, 
but its northern side, steep without cliffs, is covered with brushwood 
interspersed with cultivated patches, beside a few habitations near 
the centre. 


SrpAN ISLAND 


Sipan Island, lying to the south-east of Jakljan Island, is the 
largest of the islands of this group. It extends over a length of some 
miles from north-west to south-east and has a general width of one 
and a half miles. From coasts that are on the whole rocky and bold 
- the land rises in a series of wooded hills, with fertile valleys between 
them, to maximum summits more than 700 ft. high in the northern 
part of the island. Vine, olives and various kinds of fruits are 
cultivated and the island is comparatively thickly populated, from 
the small hamlet and harbour of Sudjurad on the south-eastern 
corner, to Luka the chief village of the island, towards the north- 
west. At these two points only are the coast of the island inhabited. 
With the south-east side of Jakljan Island, the north-west coast of 
Sipan Island forms a long narrow bay, at whose head Luka is located. 
This bay is protected on all sides—it is, indeed, almost landlocked— 
and the bottom throughout is hard mud. Vessels may anchor in 
any part, and were it not for its inaccessibility to the mainland, Luka 
Cove, at the head of this bay, would be the best anchorage in the 
whole of Kolocep Channel (see pp. 203, 204). 


Lopup ISLAND 


Lopud Island is separated from Sipan Island to the north by a 
strait, not less than one mile in width, which makes one of the best 
entrances into Kolocep Channel. The island is small; its maximum 
length from north-west to south-east is only 24 miles and it is 14 miles 
broad. It consists of a saddle, rising to over 200 ft., between the two 
bays of Lopud and Sunj, on the northern and southern coasts 
respectively. The saddle is set between two hilly promontories to 
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west and east, whose wooded and brushwood covered surfaces rise 
to summits exceeding 600 ft. ‘The coasts of the island tend every- 
where to be fairly steep, but there is shelter in the two bays, with 
anchorage, except at times when there are heavy seas from the direc- 
tion towards which each bay opens. Lopud village lies in the north- 
west, on the more gentle slopes of the island; it is situated on the 
eastern side of the bay, and the best anchorages are found nearby. 


KoLoc¢erp ISLAND 


Koloéep Island, 2 miles long and three-quarters of a mile wide, is 
the south-easternmost of the archipelago extending from Vratnik Pt. 
to Lapad promontory. It is separated from Lopud by a strait 
1,000 yd. wide, and from Lapad promontory by a distance of less 
than 2 miles. At its western end, it rises to hills 410 ft. high, and its 
steep southern coasts are wooded, the southern summit being 
covered with pine trees. There are two small hamlets, Donji (Lower) 
and Gornji (Upper) Celo, on the eastern side of the island. Anchorage 
is possible in the small bay west of Ratac Pt., at the extreme north- 
east corner of the island, or offshore, at the eastern end of the rocky 
bight indenting its southern coast. 


For Bibliographical Note see p. 167. 


Chapter VII 
CLIMATE 


Introduction: Climatic Regions: Pressure and Winds: Temperature: Humidity: 


Visibility: Cloudiness: Sunshine: Rainfall: Snow and Snow-Cover: Bibliographical 
Note 


INTRODUCTION 


There are important differences in the climate of Jugoslavia from 
region to region. ‘These differences depend fundamentally on two 
major influences, namely, the position of the country in relation to 
adjacent land and sea distributions, and the trend of relief features 
within Jugoslavia. 

The country lies in southern temperate latitudes (41°-47°N.). 
Set astride the western half of the Balkan peninsula, it is influenced 
by its proximity to the Adriatic Sea to the west and, to a lesser 
extent, to the Aegean Sea to the south-east; both of these seas are 
associated with that special type of maritime climate described as 
‘Mediterranean’. On the other hand, to the north, where the 
country merges into the plains of the middle Danube basin, the 
climate is generally described as ‘Continental’ or ‘Central European’. 
These two types of climate show important differences. 


The Mediterranean Type 


Briefly, the Mediterranean type of climate is characterized by 
winters that are mild and summers that are hot, while the rainfall, 
moderate in amount, falls mainly in the winter months. ‘he summers 
are not only very warm, but are characterized by prolonged periods 
of drought, though this season is by no means entirely rainless. 


The Continental or Central European Type 


The Continental type of climate has seasonal characteristics that 
are the reverse of the Mediterranean type. In general, there is a 
great range of temperature, for the winters are extremely cold, with 
temperatures falling well below freezing point, yet the summers are 
hot. Rain falls at all seasons of the year in amounts that vary from 
place to place, but the maximum rainfall for the year always comes 
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during the summer months, and not during the winter season, as 
in the ‘Mediterranean’ régime. Each of these climates is experienced - 
in different parts of Jugoslavia, and some regions show transitional 
conditions that are a blend of both. 


Mountain Climate 


A third, and special type of climate, exists in regions of very high 
relief. Here the ‘alpine’ conditions show the special peculiarities 
of mountain climates. Mountainous regions tend to have a much 
heavier precipitation, both of snowfall and of rainfall, than have 
adjacent low-lying regions, and, because of the greater altitudes, the 
temperatures are much lower throughout the year (since temperature 
decreases at an average rate of 1°F. for every 300 ft. ascent). ‘There 
are, in addition, many special local peculiarities of temperature and 
of winds in regions of high altitude. Between the Julian Alps, in 
the north-west, and the lofty mountains of southern Jugoslavia, near 
the Albanian and Greek borders, there are considerable areas of 
very bold relief where the climate is ‘alpine’ and develops these 
special characteristics. 

The general trend of the relief of Jugoslavia very largely accounts 
for the distribution of the main type of climate. For the most part, 
the Dinaric mountain system rises abruptly behind the Adriatic 
coasts and the high relief near and along the Greek frontier cuts off 
southern Jugoslavia from the Aegean Sea to the south. On the 
other hand, over a large part of the peninsula the relief opens and 
descends gradually towards the Danube basin. Because of this, by 
far the larger part of the country has a ‘Continental’ type of climate, — 
while the ‘Mediterranean’ influences are restricted to a compara- 
tively narrow zone in the west and south. In few localities, however, 
can a boundary be drawn to show a sharp division between the 
different types; they generally merge gradually into one another. 


CLIMATIC REGIONS 


For a country little larger than Great Britain, there are striking 

differences of climate within Jugoslavia. ‘The distribution of the 

different types is shown in Fig. 75, but the boundary lines between 

these regions are necessarily generalized and, in some cases, arbitrary. 
The following climatic regions are identified: 


(1) The ‘Mediterranean’ seaboard 
(2) The Vardar region 
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(3) The western highland region 
(4) The Slovenian ‘alpine’ region 
(5) The eastern highland region 
(6) ‘The Danube lowlands 


(1) The ‘Mediterranean’ seaboard 


The Mediterranean coastlands and islands are regions which 
experience a ‘Mediterranean’ climate; their climate is conspicuous 


‘ 
200 Miles 





Fig. 75. Jugoslavia: generalized climatic regions 


for its mild winters and long, very hot summers, and for the sharp 
seasonal distribution of rainfall, associated with very dry summers 
and rainy winters. A special characteristic of this area is the particu- 
larly stormy and rainy weather in autumn, dominated by the effects 
of such contrasting local winds as the bora and the scirocco. These 
bring alternating shorter or longer spells of bitingly cold winds, 
lasting a few days or more and at times even associated with snowfall, 
and of warm ‘muggy’ days, with low cloud and driving rain. Although 
so many days in winter may be rainy and overcast, the season as a 
whole is, nevertheless, notable for its long hours of sunshine and 
of periods of bright, clear skies when visibility is at times extremely 
marked. ‘T'wo to six days of unsettled weather, with rain and cloud 
and strong winds, may be taken as an average for autumn and winter. 
The mean temperatures for these seasons conceal the important fact 
that periods of cold weather, with temperatures falling even below 
freezing point or at least far below the mean, may persist either 
with or without strong winds, perhaps for more than three weeks. In 
summer, weather remains continually sunny and rainless, often with 
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long spells of light winds or of calm. Proximity to the sea brings 
a high atmospheric humidity, and as a result the seasonal and diurnal 
range of temperature is less here than over any other part of the 
state. The climate of the far north, around the Gulf of Quarnero, is 
least true to the ‘Mediterranean’ type. 

Where the coastal mountains rise abruptly from the sea, the 
boundary of this region is especially sharply defined, and lies very 
near to the coast itself. Such places are amongst the few in Jugo- 
slavia where a line can be drawn precisely defining the boundary of 
a climatic region. 


(2) Lhe Vardar region | 

The Vardar basin, swept by the cold ‘ Vardarac’ wind, is especially 
noteworthy for (a) the coldness of its winters as compared with its 
latitudes; (5) its scorching summer heat; (c) its remarkably low total 
rainfall as compared with other parts of the country. This low 
rainfall, together with the extreme temperatures and the notable 
frequency of early summer thunderstorms, gives to the region a 
unique hot and sub-arid climate, marked especially by comparatively 
clear skies, apart from a high frequency of ground mists in winter 
and of haze in summer in the low-lying basins. 


(3) The western highland region 


From the Albanian frontier to the Italian frontier, the moun- 
tainous Dinaric region is climatically a transitional ‘barrier’ region; 
its lofty plateaux and crests separate the ‘Mediterranean’ west from 
the ‘Continental’ east. The special feature of this region is its very 
heavy precipitation. ‘There are also fewer hours of sunshine, a higher 
cloud frequency and a greater frequency of rain days than in any 
other part of the country. On an average, half the days of every 
month of the year are rain days and, in summer (particularly in June 
and July), thunder occurs on about half the rain days. In winter, 
the snowfall is very heavy, and roads are often snow-blocked; about 
a third to a half of the days in each of the months November to May, 
inclusive, may experience snowfall. The cold, overcast winters are 
succeeded by cool, rather cloudy summers; the winds at all seasons 
are variable both in direction and in strength. The influence of 
relief is of the greatest importance; it leads to much local diversity 
in the climate, especially in the basins, where some remarkable 
extremes of temperature are experienced and where, generally, the 
precipitation is much lower than at high altitudes. 
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(4) The Slovenian ‘alpine’ region 


Slovenia lies comparatively far to the north and therefore shows 
in its climate the effect of latitude: temperatures, particularly in 
summer, are lower than in the Balkan mountain regions to the south. 
Summers are cool and winters cold. Mean monthly temperatures, 
however, show a surprisingly small range as compared with those of 
Balkan regions. Precipitation is heavy and associated in winter with 
deep snowfall and a prolonged snow-cover. But both in winter and 
in summer the spells of overcast skies and of rains may be brief, 
with bright intervals lasting a week or more. Autumn is the wettest 
season, but the rains of the summer months are almost as heavy as 
autumn rains. 


(5) The eastern highland region 


The mountains and basins of Serbia, Bosnia and Croatia form a 
single but varied climatic region of a rather extreme ‘Continental’ 
mountain type. ‘The region receives moderately heavy summer 
rainfall and light winter rainfall generally. Within the basins, there 
may be exceptionally intense winter inversions of temperature, giving 
to the region as a whole a climate of quite remarkable temperature 
extremes, for the summers are correspondingly hot. The rainfall 
everywhere shows a definite summer maximum and winter minimum. 
The snow-cover may lie late on the hill-slopes in spring, particularly 
towards the east, because of the unusually severe winters in this 
region. ‘Though the total amount of precipitation is less than it is 
farther west, the number of rain days in the year is still, roughly, 
one-third, and their frequency increases in late spring and early 
summer. Cloudiness is lowest in the summer months when the sky 
shows an average of well under 50% of cloud cover. 


(6) The Danube lowlands 


The north-eastern plains of the Danube basin form a separate 
continental ‘plains’ type of climate, characterized by a more uniform 
distribution of the climatic elements, both total rainfall and tem- 
perature. In winter, for long spells, bitterly cold winds sweep across 
the plains, bringing temperatures well below freezing point. In 
summer, the heat is intense for the latitude, and there are long spells 
of fine, dry weather broken by thunderstorms. Here, too, more than 
elsewhere in Jugoslavia, ‘cold waves’ and ‘hot waves’ may suddenly 
follow one another, bringing sharp day-to-day temperature changes. 
The climate of this region is typical of the interior of continents in 
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temperate latitudes; it is also characteristic of the plains of the middle 
Danube basin generally, and of much of continental Europe beyond 
the Carpathians. 


PRESSURE AND WINDS 
General Pressure Distribution 


Over the Balkan peninsula no single pressure system exists con- 
tinuously through the seasons either of winter or of summer. It 




































































Fig. 76. The Eastern Mediterranean Basin: mean pressure and surface winds 
in January 
Based on H. E. Hurst and P. Philips, The Nile Basin, vol. 1, plate 3, published by 
the Physical Department, Ministry of Public Works (Cairo, 1931). 


may be said, however, that there is a tendency for the peninsula as 
a whole to be a region of high rather than of low pressure in winter, 
when there is, at the same time, a fairly continuous trough of low 
pressure over the Adriatic basin. In summer, by contrast, the heated 
European mainland becomes a region of low pressure, while the 
cooler Adriatic Sea is associated with relatively high pressure, the 
barometric gradient falling south-eastward across the Balkan 
peninsula, towards south-west Asia (Figs. 76 and 77). 


Depressions . 
The day-to-day weather conditions, on which ultimately the climate 
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depends, are associated with the recurrence, frequently or otherwsie, 
of the typical pressure types known as the depression, or ‘low’, and 
the anticyclone, or ‘high’. Depressions are of great importance in 
their influence on the weather and winds of all parts of Jugoslavia, 
but there are seasonal differences in the position of the tracks 
which they follow, and also in their frequency and intensity. The 
generalized positions of the tracks most used is shown in Fig. 78. 























Fig. 77. The Eastern Mediterranean Basin: mean pressure and surface winds 
in July 
Based on H. Hurst and P. Philips, The Nile Basin, vol. 1, plate 5, published by the 
Physical Department, Ministry of Public Works (Cairo, 1931). 


Winter. In winter, the warm Adriatic Sea, backed by the intensely 
cold Dinaric plateaux to the east, becomes a region followed by a 
continuous and vigorous sequence of depressions (track ‘c’), that tend 
to pass south-eastward to the Aegean Sea. This track is by far that 
most frequented; an average of more than 100 depressions follow 
it, as compared with less than 30 along each of the other tracks 
during the six winter months. Most of the depressions along track ‘c’ 
reach the Adriatic Sea from the western Mediterranean basin, passing 
from the Gulf of Genoa eastward across Italy, and thence, to the 
north of the Adriatic Sea. Some depressions, however, originate in 
the Adriatic basin itself; they are comparatively deep, but vary in 
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their rate of movement; they may pass southward in frequent and 
rapid succession, but at times they linger, bringing a period of very 
rainy days to parts of the coastal regions. | 
Spring and Autumn. At these seasons, while relatively high 
pressure still persists over the Balkan peninsula, slower-moving 
depressions often develop over the Adriatic basin. The depressions 
formed in spring tend to follow track ‘a’, which turns inland from 





( . . 
Fig. 78. Generalized tracks followed by depressions 1n the Eastern 
Mediterranean Basin 
Based on various sources, including (i) L. Weikmann, ‘Luftdruck und Winde in 


dstlichen Mittelmergebiet’, Klima der Tiirkei (Miinchen, 1922); and (ii) Weather 
in the Mediterranean, vol. 1 (H.M.S.O., London, 1937). 


the Gulf of Venice in a northerly direction, across the Istrian 
peninsula to the plains of Hungary. 

Summer. At this season, very few depressions follow track ‘c’ along 
the Adriatic, and those that do tend to be very shallow. Far more 
numerous and deeper are the depressions that follow track ‘b’, 
almost due eastward from the head of the Adriatic, towards the Sava 
and Danube valleys. These depressions bring important rains to 
the Danube basin and to the north Balkan region in spring and 
early summer. 

As a whole, therefore, it may be said that throughout the year 
the northern Adriatic coastlands are especially subject to the weather 
conditions associated with depressions, but that from this region, 
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both southward and eastward, depressions show an increasing 
seasonal frequency; southward, along the Adriatic, the seasonal 
maximum becomes dominant in winter, but eastward, across the 
Balkans, the seasonal maximum is in summer. 


Anticyclones 


Local high pressure systems, or anticyclones, are on the whole 
less numerous than depressions. Inland, they tend to be most 
frequent and intense in winter, when they are associated with clear 
skies and cold weather. Anticyclones are comparatively rare over the 
Adriatic Sea in winter, but more frequent in summer. 

It must not be assumed that similar weather conditions are 
necessarily associated with the passage of all depressions, or with 
the occurrence of every anticyclone at either season of the year. 
Differences are especially pronounced in the case of depressions, 
and these are related to the fact that the air masses which make up 
the pressure systems have moved into the Mediterranean region, 
often from widely distant and varying points of origin. ‘This often 
causes marked differences in the characteristics of the weather, 
particularly of the winds, and accounts for some of their rather 
unusual peculiarities in Jugoslavia. 


General Surface Winds (Figs. 76 and 77) 


In winter, the predominant wind direction over western districts 
is from the north-east. North to north-westerly winds, on the other 
hand, are those most frequent over the interior (Serbia, Bosnia and 
Macedonia); on the Danube plains, wind directions are variable, 
with an increasing frequency of east to south-easterly air circulation 
in the districts of Belgrade and of the Carpathian foothills. Some of 
these winds are known by special names in localities where they 
are most typically developed, but they are in each case a part of the 
general system of air circulation. 

In summer, the general air circulation shows important differences. 
‘Prevailing winds’, however, can hardly be said to exist. Because 
of the high summer temperatures which occur over a large part of 
the country, a complicated system of ‘land-and-sea’ breezes and of 
mountain and valley winds is superimposed upon the general air 
circulation. Westerly winds tend to predominate in the interior, with 
very variable northerly winds still present over the Vardar region 
to the south. Towards the east, the winds tend to blow more per- 
sistently from the west and north-west, while between the rivers 
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TamiS and Morava and the eastern frontier, the wind is southerly 
and south-easterly. 


The Kosava 


This wind (kosava in Serbo-Croat means ‘east wind’) is typical 
of north-eastern Jugoslavia, especially in the country east of the Tisa 
and Morava valleys. It is a violent wind, blowing from the south-east 
in squalls throughout the coldest months of the year. Sometimes 
it is very strong, sometimes weaker, but it is capable of attaining 
great violence. ‘The koSava most often blows when there is an 
anticyclone over central Europe and south Russia, and a depression 
to the south-west or west over the Tyrrhenian Sea or the Adriatic 
Sea, or over more distant regions north-west of Jugoslavia. ‘The 
wind speed of the koSava is sometimes greater than that which the © 
barometric gradient alone should warrant, and the air masses descend 
towards the Danube plains from the mountains of north-east Serbia 
as a ‘katabatic’ wind. ‘The mean speed of the koSava is 11 to 24 miles 
per hour with gusts that at times are much stronger—up to 56 to 62 
m.p.h. At times when it is fully developed it is a wind difficult to 
withstand and it may be accompanied by icing. The bora tends to 
blow in the Adriatic at the same time as the koSava blows in the 
north-east of Serbia, if the pressure distributions between the two 
regions are suitably related—as quite often happens. 


The Vardarac 


This is the name given to the northerly winds of the Vardar 
region, from Sar Planina and Skopska Crna Gora to the Aegean. 
The vardarac develops most strikingly in winter, when the pressure 
over the Aegean Sea is low. Its direction is modified locally by the 
trend of the relief, but it always blows from a northerly point: thus, 
at Skoplje and in the Vardar valley, it blows from the north-west; 
at Prilep, from the north-east; at Bitolj, from the north. At Udovo, 
the mean frequency of the vardarac is about 41% of all recorded 
wind directions and calms; at Prilep, it is about 37%. The var- 
darac brings weather that is cold, clear and dry. In winter it is 
violent and cold, but in summer it only blows weakly as a cool wind. 
The mean speed in the winter months is 13 miles per hour, but in 
particular instances it is very much higher than this. 


The Bora 


This is an extremely cold, violent wind of great importance, which 
blows from the north, or north-east, along the entire length of the 
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Jugoslav coasts. The wind velocities are at times very high. Speeds 
of 85 miles per hour have been recorded at ‘Trieste, with gusts 
exceeding 130 miles per hour. 

In the north, this wind may be felt right across the Adriatic Sea, 
but as a rule it rapidly weakens off the coast and may not even reach 
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Fig. 79. The frequency of wind directions over the Adriatic Sea and 
western Jugoslavia in winter (December to February) 


Based mainly on Weather in the Mediterranean, vol. Il, pt. 9, p. 10 GME S.O.., 
London, 1936). 


as far as the Dalmatian islands. This is demonstrated by the pattern 
of the wind roses shown in Figs. 79 and 82 (compare especially the 
frequency of northerly winds at the stations of Mostar, Sibenik, 
Hvar and Vis). Some localities experience a more violent bora than 
others. ‘The wind tends to be most violent where coastal mountains 
rise to heights of at least 2,000 ft. within a distance of from one to 
two and a half miles of the coast. The cold air on the plateaux then 
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almost ‘cascades’ down to the littoral, blowing in especially strong 
gales through the passes in the mountains. | 
The bora is, therefore, particularly intense below the Velebit and 
the Biokova Mountains (behind Makarska), and in the neighbour- 
hood of Kotor in the south. Where the mountain passes, bays and 
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Fig. 80. The frequency of wind directions over the Adriatic Sea and 
western Jugoslavia in spring (March to May) 


Based mainly on Weather in the Mediterranean, vol. 11, pt. 9, p. 11 (H.M.S.O., 
London, 1936). 

coastal inlets coincide with the direction of the wind, the bora may 
acquire so great a strength that coastal navigation and road and 
railway communications on land are temporarily stopped. Localities 
where the bora may blow with exceptional severity are at Senj (below 
the deep pass at Vratnik) and at Karlobag (beneath the col at Vrat) 
in the Velebit region. Whole districts in the mountains are rendered 
uninhabitable, and as the wind force usually affects the vegetation, 
prohibiting, for example, tree growth, local craft are usually anchored 
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off those parts of the shore-line where vegetation is most abundant, 
because here the wind is likely to be weaker. Apart from the force 
of the bora, another danger in this region lies in the very sudden 
arrival of the wind, often virtually without warning, and navigation 
off these northern coasts is made more difficult than along any other 
part of the Adriatic. 

South of the Velebit Mountains, in the Primorje-Zagora region, 
the bora is much weaker, though inland, at the foot of the Dinarske 
Gore, its force is considerable. South of the Zagora, however, the 
Mosor-Biokova Mountains, south of Split, rise abruptly against the 
coast, and therefore at the cols of Klis and Vrulja the bora blows 
once again with a strength as great as that in the Velebit Mountains 
to the north, and, inland, communications by road and railway are 
often interrupted. Further south, the wind is felt strongly on the 
north-eastern part of the PeljeSac peninsula. Finally, it attains 
considerable strength at Slano and at Risan below Orjen and Lovéen 
and below Rumija. At times, a south-easterly wind blows in the 
winter in the Gulf of Kotor. This is known in the area as the Levant, 
it is usually a local form of the bora and is of great strength. 

The weather conditions accompanying the bora vary. Piercingly 
low temperatures always occur; even at the sheltered town of Hvar 
the temperature has been known to fall suddenly with the advent 
of the wind from 64°F. to 24°F., and because of this wind few parts 
of the entire Adriatic coast are not liable to occasional frosts. ‘The 
skies, however, accompanying these freezing temperatures are some- 
times clear, with low humidity, while at other times they have heavy 
cloud accompanied by rain and snowfall. Again, sometimes the 
bora lasts only for a few days, but it has been known to continue 
for as long as 30 consecutive days. 

The varying weather conditions associated with the bora depend 
on the distribution of pressure over a wide area, and according to 
this, three types are identified: 

(i) Bora of the first type occurs when a depression, formed over 
the north of Italy, moves east and southward over the Adriatic, and 
draws upon very cold ‘Polar’ air which has crossed Europe and has 
been held up temporarily (and even further chilled) behind the lofty 
ranges of the eastern Alps. Over the Adriatic Sea, a period of 
southerly, warm winds marks the passage of the front of the depres- 
‘sion, followed by a period when cold air from the north is drawn 
into the rear of the passing depression. It is this cold air which causes 
a very cloudy bora with much snowfall and rainfall. 
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(11) A second type occurs when a strong anticyclone is centred 
over south-eastern Europe. Cold ‘Balkan’ air may then move round 
the western margins of the anticyclone towards more distant de- 
pressions, located far to the south over the southern Adriatic—or 
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Fig. 81. The frequency of wind directions over the Adriatic Sea and 
western Jugoslavia in summer (June to August) 


Based mainly on Weather in the Mediterranean, vol. 1, pt. 9, p. 12 (H.M.S.O., 
London, 1936). 


even beyond this, over the Mediterranean Sea. In this case, during 
the bora, the air humidity is very low and the skies are very clear. 
Sometimes the passage of a depression southward along track ‘c’ 
(Fig. 78) leads to the occurrence of both types of bora, one succeeding 
the other; the rainy bora comes first in the rear of the passing 
depression, and is followed for several days by the anticyclonic type 
of clear, dry bora as the depression moves farther south-eastward 
and draws more heavily on the dry ‘Balkan’ air. 
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(iii) The third type, which is more local in character, occurs when 
an anticyclone lies over the Balkans and very shallow depressions 
are produced during local differences of temperature near the coast, 
or between the coast and the mountains. These depressions are not 
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Fig. 82. The frequency of wind directions over the Adriatic Sea and 
western Jugoslavia in autumn (September to November) 


Based mainly on Weather in the Mediterranean, vol. 1, pt. 9, p. 13 (H.M.S.O., 
London, 1936). 


discernible on the daily weather charts and therefore, without warn- 
ing, they bring very sudden local outbursts of cold air which, 
however, extend for only a very short distance seaward. 

To some extent, the high speeds of the bora may be due to the 
fact that once the pressure gradient towards the sea has initiated the 
movement, the cold air simply slides down from the lofty Dinaric 
plateaux to the coastal regions—partly, therefore, though not wholly, 
as a ‘katabatic’ wind. A weak form of the bora occasionally occurs 
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in the summer in association with the movement of depressions 
towards Hungary; this wind is called the borino. 


The Sctrocco 


The bora is the dominant coastal wind in winter, but it frequently 
either follows or alternates with a warm, wet wind from the south- 
east which becomes increasingly prevalent on the islands and with 
distance seaward from the coast. This wind is the scirocco (sirocco) 
and is also known in Jugoslavia as stlok and juzina. It differs in 
almost every respect from the bora, for it is associated with the warm, 
rather than with the cold sector of depressions. Though not un- 
known in the northern Adriatic in the summer, it is essentially a 
winter wind. Unlike the bora, it begins gently and only gradually 
attains full strength. When fully developed, however, it blows 
occasionally with gale force. 

The scirocco blows parallel with the axis of the Adriatic Sea, 
increasing in its effect from south to north. The cloud base descends 
very low, and much rain falls with frequent storms, while thick 
‘scirocco fogs’ occur increasingly northward from the island of 
Pelagosa, and, at times, the approach to ports is impracticable. The 
frequency of the scirocco decreases from south to north—1.e. in the 
direction in which the frequency of the bora increases. It is usually 
a violent wind, occasionally as violent as the bora, and it may 
continue over a period of several days without respite. "Temperatures 
in January have been known to rise from 4°F. to 13°F. higher than 
usual (e.g. at Fiume), the temperature falling but little at night, and 
the diurnal variation rarely exceeding 4°F. 

The scirocco at times is purely a local wind; at other times, it is 
a general wind, dominating the Adriatic from end to end. This 
depends again on the movements and relative positions of the 
depressions. The most intensive and widespread scirocco winds 
develop when there is a deep depression over the western Mediter- 
ranean, together with a secondary depression to the south of Sicily. 
In these circumstances, south-westerly winds may prevail from the 
Sahara as far as the Jonian Sea, continuing as southerly and south- 
easterly winds northward to the extreme north of the Adriatic. 
Conditions such as these are responsible for persistent and extremely 
thick, oppressive rainy weather along the whole length of the sea. 
More than half of the wind observations in the Adriatic in October 
have been known to indicate scirocco of this type and, when alter- 
nating with typical cold bora from the north-east, as frequently 
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happens, these winds bring sharply contrasting temperature condi- 
tions to the coastal regions, though very heavy rainfall may come 
with both winds. 


The Maestro (Maestrale) 


‘Maestro’ is a local name for the strong north-west wind which 
is typical of the Adriatic in the summer months; it is not to be 
confused either in its character or its origin with the winter mistral 
which blows only in the Tyrrhenian Sea and in the south of France. 
Though the maestro is the prevailing summer wind, it does not 
approach in intensity or frequency the bora of the winter season 
(Figs. 81 and 82). 


Other Local Winds 


Land and Sea Breezes. 'The diurnal differences of wind direction 
as between the cooler and hotter parts of the day are a striking 
feature of Jugoslavia generally, and are especially notable in the 
coastal regions where the effects of land and sea breezes are pro- 
nounced. Close inshore, the local wind from the land persists usually 
until nearly midday, when it is replaced by a sea breeze which 
persists until evening. 

Mountain Winds. ‘The mountain ranges in many parts of Jugo- 
slavia cause local deflections in the prevailing air circulation, while 
the phenomenon of ‘mountain-and-valley’ winds—i.e. where the 
winds blow up the valley by day and down the valley at night—is 
common to almost all mountainous parts of the country. In addition, 
a wind comparable to the Féhn wind of other mountainous countries 
(e.g. Switzerland) has been described from some regions in Slovenia 
and from the Dinaric mountain system. This is a strong, dry and 
descending wind, and it has been noted especially in the regions of 
Ljubljana, Novo Mesto and Sarajevo. 


‘TEMPERATURE 

General Features 

The temperature conditions in Jugoslavia clearly show the 
influence, season by season, of four factors, namely, latitude, altitude, 
distance from the sea, and the local effects of relief. For the country 
as a whole, the winters range from intensely cold to quite mild 
conditions, but the summers are almost everywhere relatively warm 
to hot. General temperature conditions are shown in Figs. 83 and 84. 
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Winter. In winter, a large part of Jugoslavia experiences mean 
temperatures well below freezing point. ‘Temperatures along the 
Adriatic coastlands, alone, are mild, and between the coasts and 
the Dinaric mountain system close behind them, the rate of fall of 
temperature with distance from the sea is remarkably rapid—indeed 
the ‘temperature gradient’ from sea to land is here the steepest in 
Europe, and nine times as abrupt as that on the eastern side of the 
peninsula, between Bulgaria and the Black Sea. 














Figs. 83 and 84. ‘The mean actual temperatures in January and July 


Based on E. Alt, ‘Klimakunde von Mittel und Siid-Europa’, p. 64; this is vol. 111, 
pt. M, of Handbuch der Klimatologie, edited by W. Képpen and R. Geiger (Berlin, 
1932). : 

Note: The means of actual and not ‘sea level’ temperatures are used. In country 
as mountainous as the Balkan peninsula, temperatures reduced to a theoretical 
‘sea level’ reading bear little relation to the actual temperatures. 


Summer. In summer, the Adriatic coasts are comparatively warm, 
but so, also, are the plains of the Danube basin. Here the means 
exceed 70°F. in summer, low though the winter mean temperatures 
are in the same area. The mountains between the coasts and the 
Danube basin show, as is to be expected, lower mean temperatures. 
because of the effect of altitude, but the rate of fall of temperature is 
not as steep as in winter. 

The differences in the temperature régimes of the chief regions 
are summarized under (1) the coastal districts; (2) the highland 
regions; (3) the Danube basin. 


The Coastal Districts 


In the coastal districts, the seasonal range between monthly mean 
temperatures is smaller than in any other part of the state and in 
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general it varies from 27°-34°F. Autumn means are appreciably 
warmer than those of spring by as much as 3°-7°F.—a feature 
typical of maritime influences. 

Winter. ‘The mean January temperatures of the northern Adriatic 
littoral are about 41°F., whereas in the south they are about 50°F. 
At times, however, the extremes experienced may be very low. Thus 
at Fiume, though the average January temperature is 42°F., an 
extreme minimum of 15°F. has been recorded, and frosts are fre- 
quent. The liability to frosts nevertheless decreases quite rapidly 
southward; the number of frost days is only 5 and 3 at Split and 
Hvar respectively. Inland, the temperatures fall very rapidly. For 
example, at Goli Vrh, a few miles inland south-west of Gospi¢, at 
an altitude of 4,758 ft., the January mean is 19°F. below that at the 
coast. Even where the relief is lower and less abrupt, there is still 
a rapid rate of fall of temperature with distance from the sea. Thus 
even at Knin and Mostar, the January means are from 3° to 7°F. 
lower than at the coast, and Mostar experiences frost on an average 
for 18 days of the year as compared with only 5 days at the coast. 

The valleys of the Krka, Neretva, Moraéa and Zeta rivers have, 
however, comparatively mild winters, as exemplified by the spread of 
the ‘Mediterranean’ type of vegetation along these valleys compara- 
tively far inland (Fig. 97). Yet even as far south as the plains of 
Podgorica, north of Lake Skadar, an absolute minimum as low as 
15°F. has been recorded. 

Summer. In summer, the Adriatic Sea to some extent tempers the 
great heat, but the clear skies and intense insolation result in 
days that are extremely hot for 3-5 months of the year. In the 
north, the mean July temperature is about 76°F., and in the south 
about 78°F. ‘The extremes recorded show quite a considerable range 
above and below these figures; thus Sibenik records July extreme 
temperatures of 54°-101°F. Inland, in the north, the tempera- 
tures decrease rapidly with increasing altitude. Thus the July mean 
temperature at Sinj, only 1,080 ft. above sea level, is as much as 
6°F. lower than at Split, but in the low-lying basins enclosed within 
the karst plateaux, near the coasts, the temperatures are very high 
in summer. The mean July temperature at Danilov Grad reaches 
87°F.; and Podgorica records a July absolute maximum of 102°F. 
The clear skies, dry air and strong summer sun ensure that the bare 
white limestone surfaces of the karst heat up very strongly, and 
since these conditions are maintained in the south for long periods 
during the summer, the plains of Podgorica and the valleys of the 
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Zeta and Moraéa rivers probably represent the hottest parts of 
Jugoslavia. The seasonal temperature régime for the coastal areas, 
generally, is illustrated by the temperature curve for Hvar (Fig. 85). 


The Highland Regions 


Because of the nature of the relief as one of high ranges and 
deep-set basins, most of Serbia, Bosnia, Croatia, Slovenia and 
Macedonia experience a specially intense ‘Continental’ type of 
temperature régime in the valleys and basins, and an ‘Alpine’ or 
sub-alpine temperature régime on the more lofty mountain crests 
and plateaux. A few of the very lofty summits in the north-western 
and western mountain regions, notably on Triglav, rise high enough to 
maintain permanent small snowfields on slopes sheltered from the sun, 
and at altitudes where the air temperatures inevitably are very low. 

Winter. In the north-west, in Slovenia, the mean January tem- 
perature at altitudes of between 1,300 and 2,600 ft. is generally 
27+5°-25°F, The minimum at Obir (6,703 ft.) is —18°F. In the 
Dinaric region records for the mountain station of ByjelaSnica 
(6,800 ft.), west of Sarajevo, give a January mean of 18°F., and 
for six months of the year the monthly mean does not rise as high 
as 32° E, 

More unusual, and in many respects more important, is the curious 
and extreme temperature régime in the basins (polja) and enclosed 
valleys: that is, in the areas that often make the only habitable and 
accessible country in the Balkan region. The floors of the polja mark 
the regions, generally, of lowest altitude, yet they do not delimit 
the areas experiencing the warmest temperature in winter. Under 
calm, clear and anticyclonic weather, the very cold air on the adjacent 
plateaux slowly sinks down from the higher levels and collects in 
these basins, where it is trapped and forms, as it were, a ‘lake’ of 
very cold, stagnant air. The warmer air that should occupy the 
valley bottoms and basins is lifted, and an ‘inversion of temperature’ 
is formed, so that the warm air lies at higher altitudes and cold air 
covers the deep valley bottoms and basins. This brings winter 
temperatures of striking severity to the floors of the polja. In Slovenia, 
for example, the lowest recorded temperature is at the Babino pole 
where, in a basin 2,480 ft. above sea level, an extreme of —27°F. 
has been recorded, whereas the temperature at the adjacent summit 
of Obir does not fall below —18°F. The coldest parts of Slovenia 
coincide with the mountain-girt valleys and enclosed basins which 
lie at heights of between 2,300 and 2,600 ft. 


TEMPERATURE 237 


°F 


110 
100 
90 
80 
7O 
60 
50 
40 
30 
20 


10 


LIUBLIANA OSLJEK BELGRADE 


| a i | 





100 


90 
O 


8 
5 


7 


oO 


6 


S 


O 


40 


30 


20 


10 





SARAJEVO BITOLJ ae 


J&MAMJJASOND JFMAMJJASOND JFMAMJJASOND 


Fig. 85. Graphs to show the range between the mean maximum and mean 
minimum temperatures for each month, at selected stations 


Based on official Jugoslav sources. 

Note: The graphs do not give the absolute extreme temperatures that have been 
recorded, but the mean maximum and mean minimum temperatures for each 
month. These are for general purposes better indices of the range of temperature 
that may be experienced since the absolute extremes may be ‘freak’ occasional 
temperatures seldom approached over a long period of years. 
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The mountain basins in the highland regions show the same type 
of extreme ‘Continental’ régime, even where they lie near to the 
coast, or in latitudes far to the south of Slovenia. In the Lika district, 
for example, Gospi¢ (1,847 ft.) commonly experiences temperatures 
15°F. colder than those at OStarije (1,500 ft. higher in altitude), the 
difference in temperature occasionally being as great as 31°F. ‘The 
absolute extremes recorded in some of the basins are very low 
indeed; for instance, the extreme minimum temperature recorded 
at Prijepolje for each of the months between November and March 
are below zero (F.), and for two months are as low as —15°F. 
At the same time, even in winter, the maximum temperatures may 
be quite high. Sarajevo, for example, has a January mean minimum 
of 2°F. and a mean maximum as high as 51°F., so that a 
range of almost 50°F. may normally be experienced in this month 
(Fig. 85). 

Though they lie fully 5° latitude to the south of the Slovene 
mountain basins, the great Macedonian basins of Pelagonija, Ohrid 
and Prespa show similar temperature conditions. Very cold air 
again gravitates into these basins, and low temperatures comparable 
to those of the northern karst are experienced. Thus, even at Bitolj, 
the January mean is only 29:5°F., giving to this southern basin a 
climate as rigorous as that of almost any part of Jugoslavia. 

Summer. In summer, all of these basins heat up with varying 
intensity; the higher basins tend to have comparatively cool summers, 
but basins at lower altitudes tend to become overheated, especially 
when they are situated in limestone ‘karst’ regions and where, too, 
the summer rainfall is low. | 

There is often a remarkable range between the absolute summer 
maximum and the absolute winter minimum temperatures in some 
of the deeper valleys and polja over a period of years. ‘Thus Prije 
polje has an absolute maximum of 100°F. where, in winter, the 
minimum recorded temperature is —15°F. At Skoplje, the extreme 
range is from 2° to 97°F., and at Sarajevo, from —9° to 93°F. 

The most extreme temperature régime for all Jugoslavia occurs 
in the north-east of the highland region. Here, where the basin 
of the Timok river system is surrounded by the Carpathian and 
Stara Planina mountains and where it opens north-eastwards, the 
extreme seasonal range of temperature exceeds 103° F. During about 
50 days in winter the daily temperature falls far below freezing point, 
yet, at the same time, for from 65 to 82 days during summer, the 
daily temperature exceeds 68°F. No localities elsewhere in Jugoslavia 
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show so long a duration of both intense heat and intense cold within 
the year. 


The Danube Basin 


In this region, over a more continuous and extensive area than 
in any other part of Jugoslavia, a ‘Continental’ type of climate is 
developed, typical of that of eastern Europe generally. 

Winter. Swept in winter by the cold northerly winds that have 
crossed the exposed plains of Hungary, or by the biting south-east 
koSava winds from the mountains of north-east Serbia, the region 
experiences temperatures that are well below freezing point. The 
extreme minima commonly fall to —4°F., while temperatures of 
—22°F. are not unknown. There are usually from 70 to 80 days 
with frost. 

From the extreme winter temperatures of the Banat, westward 
over the rising Slavonian hill country, the severity of the winter 
decreases slightly. ‘The January mean at Nin¢icevo (262 ft.) is 28°F., 
at Osijek (328 ft.), farther west, it is 30°F., and at Zagreb (502 ft.) 

itis 31°F. Thus there is a slight ‘regional’ inversion of temperature 
experienced in passing from the lower plains of the Danube basin 
up to the hill country of Slavonia. 

Summer. In summer, the dry loess soils, nich make up a large 
part of the surface of the plains, heat up very intensely by day, and 
the lower layers of the air, in contact with the ground, become much 
overheated. Thus, in spite of the northerly latitude of the region, the 
July temperatures rise to extreme maxima of from 95°-106°F'. 

Characteristic of the ‘Continental’ temperature régime generally, 
a notable feature is the rapidity with which the temperatures rise in 
spring and fall in the autumn months. ‘Thus, at Belgrade, there is 
a difference of about 10°F. in the means of successive months at 
these seasons. The open and featureless plains of the Banat region, 
generally, are also peculiarly liable from time to time to widespread 
sudden invasions of either warm or cold air masses, as a result of 
pressure changes elsewhere over Europe. Generally, this leads to 
very rapid changes of temperature from day to day, by as much as 
20°F. or even 27°F. The heaviest liability to such sudden and 
intense day-to-day changes occurs in the south-west of the Banat 
region, for the greatest day-to-day differences have been recorded 
at Koéevska Reka, in a decrease of 31°F. during two successive 
days in October; and an increase of 25°F. between two days in 
December. 
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HUMIDITY 


Few data are available regarding absolute humidity for many parts 
of Jugoslavia. A table giving the monthly percentages for relative 
humidity is included on page 315. This shows the expected seasonal 
rise and fall in the mean monthly percentages, with the minima 
in summer. | 
On the coasts, evaporation is very high, and though in summer 
the relative humidity falls with the rise in temperature, the absolute 
humidity is actually greater at this season than in winter. Thus 
Hvar, with a January mean temperature of 47° F., has a mean relative 
humidity in January of 66% and a vapour pressure (or absolute 
humidity) of 6 mb. In July, the mean temperature is 77°F., and 
the relative humidity falls to 54%, but the absolute humidity records 
a vapour pressure of 18 mb (three times that of winter). Inland, 
however, in and beyond the Dinaric mountain system, the air in 
summer is, generally speaking, drier and the seasonal range in 
relative humidity is greater. Whereas the seasonal range at Dubrov- 
nik is only 7°% (68% in October and 61% in January), at Skoplje there 
is a seasonal range of 38% (as between 89% in January and 51% in 
July). The low winter temperatures of the interior give rise to a 
relative humidity in the winter months that lies usually between 
80 and 90%, whereas over the warmer coasts, the winter average 
relative humidity is only 60 to 70%, in spite of the greater absolute 
humidity of the coastal districts. The lower average percentages for 
coastal regions are to some extent accounted for by the very low 
humidity which frequently accompanies the ‘dry’ bora; for example, 
even at Hvar, a relative humidity as low as 15% has at such times 
been recorded in all months between autumn and spring, and these 
occasional extreme readings reduce the mean values appreciably. 


VISIBILITY 


Few systematic observations regarding visibility are available for 
more than short periods of varying duration. On the coasts of 
Jugoslavia, the incidence of fog varies, but the frequency is not 
generally very great. Five to fifteen days of fog are common in central 
and southern coastal districts: Hvar records 85 fogs in 43 years, the 
maximum frequency occurring in May and June, with a minimum 
of ‘none’ in December. 'The northern Adriatic, however, is more 
liable to days with heavy winter sea fogs, as far south as the tip of 
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the Istrian peninsula; Pola, for example, has an average fog frequency 
as high as 69 days, but Fiume has only 18 days. Occasional sea fogs 
occur as far south as Vis, but beyond this, no fog occurs over the 
open seas. Dubrovnik experiences an average of only two fogs in 
three years. 

Inland, notably amongst the mountains, fogs are rare but ground 
mists are frequent. Very often, mist is recorded on more than 100 
days, with the maximum frequency in the winter months—more 
than 40% of the days occurring in the months of September to 
January inclusive (i.e. when the mean relative humidity of the air 
exceeds 80%). In summer, especially in the drier regions, heat and 
dust-haze often develop, reducing visibility. 


CLOUDINESS 


Cloudiness varies in Jugoslavia. The mountains of the west and 
north-west have an average cloud frequency, for the year, of 55 %— 
60% of the sky covered. From this region the amount of cloud 
decreases north-eastward and westward. The Banat has a mean of 
45% of the sky covered, and the Dalmatian coasts have even less, 
with 35%-45% covered. South-east Jugoslavia shows a slight 
increase in cloudiness (40%—50%), in spite of the lower rainfall. 
For the country as a whole, July and August are the months of least 
cloud cover, and December of most cloud cover. ‘The seasonal 
variation is shown on the table on page 316. ‘The least variation, 
month by month, occurs in the western mountain regions, while the 
greatest seasonal changes occur over the Adriatic and over the Banat 
plains of the north-east. Over the Adriatic coasts, the cloudiness is 
considerably affected locally by relief, for the mountains often favour 
the development of cloud when warm air masses rise across them, 
as happens at all seasons of the year. In the summer, this leads 
frequently to the development over the mountains of an afternoon 
cumulus cloud. The actual coastal littoral experiences, for the most 
part, more cloud than the open sea and islands, but there is much 
local variation along this region. 


SUNSHINE 


Records of sunshine frequency show, as would be expected, a 
marked maximum in the Adriatic region. Here, during not less than 


nine months of the year, over 50% of the effective insolation is 
GH (Jugoslavia—I) 16 
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received, and for more than four months it is as much as 75%. The 
total number of hours of sunshine received along the northern part 
of the littoral is 2,100-2,400 hours, rising to 2,750 hours along the 
southern littoral. The monthly minimum in December falls to 
averages of 104 hours, while the maximum in July rises to 367 hours. 

In the Vardar region the duration of sunshine is rather shorter. 
During seven months of the year, more than 50% is received, and 
the number of hours for the year averages 2,400-2,600. 

The Morava-Timok region, with 1,g00-2,000 hours, has a com- 
paratively low sunshine duration, and exceeds 501 of that available 
only for four months of the year. 

The Danube plains, in the north-east, have rather more sunshine, 
the total for Belgrade exceeding 2,200 hours for the year, and 
exceeding 50% of the available insolation during more than five 
months of the year. 

There remain the mountain regions of the west and north-west. 
Characteristically, the Dinaric mountain system generally records 
the lowest duration of sunshine of any part of the country, for it is 
the region where precipitation is highest and cloudiness most general. 
Only for two months during the summer does the frequency reach 
even 50%, and the mean for the year falls as low as 37%. In 
Slovenia, the total duration, though low, is slightly more than in 
the Dinaric mountain region; the mean for the year reaches 42% 
and exceeds 50% during the three summer months. 
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Mean Annual Rainfall 


Jugoslavia is noteworthy for the contrasts in the amount of the 
mean annual rainfall from place to place. The district around 
Kotor has special climatic interest in that it includes that region 
which has the heaviest rainfall (nearly 200 in.) for continental Europe, 
yet, not 120 miles to the east, the total rainfall is only one-tenth of 
this (i.e. not 20 in.). Thus Crkvice, near Kotor, receives a rainfall 
of 183 in.—the record for Europe—while 'TikveS, in the Vardar 
valley, receives only 18 in. So much of the country is mountainous 
that almost all regions have an irregular pattern of rainfall distribu- 
tion. Mountains tend to stand out as isolated areas of heavier 
rainfall, while valleys and polja form ‘islands’ of conspicuously drier 
climate. The mean annual rainfall map (Fig. 86), in much of the 
detail, resembles quite closely a relief map. Along the coasts and on 
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the islands, the rainfall does not generally exceed a total of 30-40 in.; 
but very rapidly inland it increases on the mountains to totals that 
exceed 80 in.; and in three quite large areas the precipitation exceeds 
1z0 in. These three areas are (i) the Slovene ‘alpine’ country, 
(ii) the Velebit-Lika region, and (iii) the Prokletije-Kotor region in 
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_ Fig. 86. The distribution of the mean annual rainfall of Jugoslavia 


Based on (i) H. Renier, ‘ Niederschlagskarte des Kénigreiches Jugoslawien’, which 
is No. 4 of the Collection de Cartes de la Société de Géographie de Beograd 
(Beograd, 1935); and (ii) H. Renier, ‘Die Niederschlagsverteilung in Siidosteuropa’, 
Mémowres de la Société de Géographie de Beograd, vol. 1, plate 1 (Beograd, 1933). 


the extreme south-west. The two latter regions lie near to the coast, 
and the southernmost region receives the heaviest fall of all. 

East of a line drawn, roughly, to follow the crest of the Dinaric 
mountain system, the rainfall progressively diminishes in amount 
towards the north-east, until, over the plains of the Sava, Danube 
and 'Tisa rivers, the total is only 20-27 in. Here, the distribution 
is extremely uniform and unlike that in other parts of Jugoslavia. 
South-eastern Jugoslavia has an even lower mean annual rainfall. 
The Morava valley receives only about 20-24 in., while a part of 


244 CLIMATE 

the Vardar basin marks the driest district of all Jugoslavia, for over 
the area from Skoplje to Tikve’ (together with the Bregalnica valley 
and the Pelagonija basin) the total rainfall is less than 20 in. At 
Tikve’, in a period of 20 years, the mean annual rainfall has been 
only 17-18 in. 


Seasonal Distribution 
The contrasts in the mean annual rainfall from place to place are 
in themselves sufficiently conspicuous to connote quite important 


200 Miles 





_ Fig. 87. The approximate boundary between regions with a maximum 
rainfall during winter and regions with a maximum during summer 


Based on H. Renier, ‘Die Niederschlagsverteilung in Siidosteuropa’, Mémoires de 
la Société de Géographie de Beograd, vol. 1, plate 3 (Beograd, 1933)- 


variations in the climate, but there are, in addition, striking dif- 
ferences in the seasonal rainfall distributions. Broadly speaking, 
there are two major rainfall types: one includes areas whose seasonal 
rainfall comes in the winter months, and the other those areas whose 
maximum falls in summer. These are the ‘Mediterranean’ and 
‘Continental’ régimes respectively. The approximate boundary line 
between the two (Fig. 87) shows that the greater part of Jugoslavia 
falls outside the limits of the ‘Mediterranean’ rainfall régime. 

The difference in the season of heaviest rainfall can be largely 
associated with the frequency of depressions at different seasons of 
the year. The winter depressions following the Adriatic (and to a 
lesser extent the Vardar region) bring extraordinarily heavy winter 
rains to the Adriatic coasts, whereas the ‘anticyclonic’ weather of 
summer is here associated with long periods of drought. Inland, on 
the other hand, depressions from both north-west Europe and from 
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Fig. 88. The mean rainfall distribution for alternate months of the year 


Based on E. Alt, ‘Klimakunde von Mittel und Siid-Europa’, pp. 87-92; this is 
vol. 111, pt. M, of Handbuch der Klimatologie, edited by W. Képpen and R. Geiger 
(Berlin, 1932). 
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tracks ‘a’ and ‘b’ (Fig. 78) reach the northern Balkan lands and the 
Danube basin in greater numbers in summer. These, together with 
convectional rains from storms formed locally over the warmed land 
surface, give a summer rain maximum and winter minimym to the 
rest of the region. In detail, however, it will be found that the 
seasonal characteristics of the rainfall show much local diversity from 
place-to place, and that the change from a ‘Mediterranean’ to a 
‘Continental’ rainfall régime is seldom very sharply defined. The 


SW. BJELASNICA N.E 





50 Miles 


sayoruy 
= 
° 
3 
~ 
=~ 
a 
° w 3° 






MOSTAR 


METKOVIC 
HVAR i | 
| | 


| 


SARAJEVO VLASENICA 
ZVORNIK 






MITROVICA —s- BELGRADE 


Fig. 89. The mean monthly rainfall for a series of stations along a generalized 
relief section from Hvar to Belgrade 


Based on H. Renier, ‘Die Niederschlagsverteilung in Siidosteuropa’, Mémoires de 
la Société de Géographie de Beograd, vol. 1, plate 2 (Beograd, 1933). ° 


graphs drawn for selected stations on both Figs. 89 and go demon- 
strate the way in which ‘secondary’ rainfall maxima and ‘secondary’ 
minima appear with such frequency that in some cases it is difficult 
to determine which part of the year, if any, marks the season of 
heaviest rainfall. 

The seasonal characteristics of rainfall can be considered for (i) the 
coastal districts; (ii) the highland regions; (iii) the Danube basin. 


The Coastal Districts 


The coastal districts are essentially regions experiencing predomi- 
nant winter rainfall. The heaviest rain does not, however, come in 
midwinter, but in the autumn months when, in places, the amount 
is remarkably high. The rain comes with the passage of vigorous 
depressions that at this season pass in frequent succession over the 
sea and, particularly on the karst mountains, the amount of precipi- 
tation is so great that the underground caverns become quickly 
choked, and water floods out into the polja in large temporary 
lakes (see pp. 66-7). 

The chief rain-bearing wind is the scirocco, but the bora at times 
brings both heavy rainfall and snowfall. In some parts of Dalmatia, 
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there is a second period of slightly heavier rainfall towards the close 
of the winter months, but the increase is not great. 

On the coastal mountains, the total precipitation rapidly increases 
to prodigious quantities, and it falls generally on rather more than 
100 days, most of which come in the winter months. Furthermore, 
the weather of these rain days is generally associated with short spells 
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Fig. 90. Graphs to show the monthly distribution of rainfall at selected stations 


Compiled from data in sources indicated in the tables on pp. 309-19. 

Note: These graphs illustrate the actual monthly rainfall for each of the rainfall 
regions delimited in Fig. 91, as follows: Dubrovnik—(1); Sibenik—(2a); Bihad 
and Ljubljana—(2b); Cakovec—(3); Belgrade—(4); Ni&—(5); Bitolj—(6); 
Sarajevo—(7). 


of very heavy rain followed by bright intervals, so that the character 
of the rain is often torrential, especially in the autumn months. 
Crkvice has no less than 75 in. (out of a total rainfall of 183 in.) 
in the months of October, November and December alone. This 
means that four times the total rain for the whole year in the Skoplje 
basin falls here within three months. Dubrovnik, with only 4 rain 
days in July and August, has three times that number in each of 
the months of October, November and December, and falls of 5-6 in. 
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have been recorded within 24 hours. At Hvar, 4:1 in. have fallen 
within 3 hours. Another characteristic of the rainfall is its variability 
from year to year; at Hvar, for example, the total rainfall has been 
as much as 52 in. and as little as 17 in. The longest period of rainfall 
has lasted 14 consecutive days, and of drought 50 days. 

Summer, though dry, is by no means rainless (Fig. 89), for shallow 
depressions and local thunderstorms bring occasional rains; but long 
spells of drought are typical. The frequency of summer rains 
increases northward, until, over the northern coasts, the climate 
almost loses its ‘Mediterranean’ character. 


The Highland Regions 


The rainfall of most, but not all, of the high mountain country 
shows, prominently or otherwise, a winter minimum and a summer 
maximum. The general tendency is for June to be the month of 
heaviest rainfall, and February the month of least precipitation, but 
sometimes in the west and north the maximum still develops in 
October. Spring and summer generally provide at least 27% and 
30% respectively of the annual rainfall east of the crest of the Dinaric 
mountain system. 

A striking feature of the interior, towards the north-east especially, 
is that the number of rain days remains high though the rainfall 
diminishes considerably in amount (Fig. 92). ‘This is a fact of 
importance in relation to vegetation and agriculture, especially since 
the larger number of rain days comes in the growing season. . Thus 
Belgrade, with a rainfall of only 24 in., has a total of 156 rain days, 
more than 50% of these occurring between March and August. 
Sarajevo receives a total rainfall of 34-8 in., spread over a period of 
151 rain days. 

The Vardar region. This region is conspicuous for its dryness. 
Over a large area, as noted, there is less than a total of 20 in. This 
low rainfall is due to the framework of high mountains which isolate 
the Vardar basin from both the Adriatic and the Aegean Seas. In 
general, the light rainfall tends to be evenly distributed throughout 
the year; the number of rain days is comparatively few: Skoplje has 
68, though this might be considered numerous for a station that 
receives a rainfall of only 18-8 in. Thunderstorm rains are of impor- 
tance, and are frequent in the early summer months. ‘Towards the 
south, the region becomes transitional in character, merging into 
the Mediterranean (Aegean) characteristic of a winter maximum. In 
the north of the region this is not evident. 
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Fig. 91. Rainfall regions, on the basis of the seasonal distribution of rainfall 


Based on P. Vujevic, ‘Répartition géographique des précipitations et la régime 
pluviométrique dans le Royaume de Yougoslavie’, Comptes rendus, deuxiéme Congrés 
géographique et ethnographique slave en Pologne, 1927, vol. 1, p. 123 (Krakéw, 1929). 
Note: The following table shows the percentage of the total rainfall for the year 
that is likely to occur each month in each of the regions delimited. 


MONTHLY PERCENTAGES OF THE TOTAL RAINFALL 
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The Dinaric mountain system. 'The high ranges and basins of these 
mountains, lying parallel with the Adriatic Sea, have in places a very 
considerable rainfall. Though a winter maximum persists for some 
distance inland, summer is no longer rainless, and in the interior, 
particularly in the region around Sarajevo and ‘T'ravnik, the ‘ Mediter- 
ranean’ and ‘Continental’ influences are so mingled and blended, 
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Fig. 92. Graphs to show the mean monthly incidence of days with rain at 
selected stations in Jugoslavia 


Based on the climatic tables on pp. 309-19. 


that there is almost no seasonal difference in the amount of rainfall; 
only a very slight maximum occurs in the summer and the change 
from month to month is very slight (Fig. 91), the seasonal differences 
in the amounts are smaller here than anywhere else in Jugoslavia. 
The rainfall in the basins is light as compared with that on the 
mountains; Sarajevo, for example, has only 35 in., BjelaSnica, close 
by to the west, has 79 in. | 

The Alpine north-west. This region is similar in having rains 
spread well through the year, but it differs from other regions in 
the tendency for the heaviest rains of all to come in October, though 
the driest month is either January or February. 

The Morava basin. Here the total rainfall is appreciably lower 
than in the mountains to the west, and it varies locally in amount 
because of the broken nature of the relief. It tends to be fairly evenly 
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distributed through the year, and there is the characteristic June 
maximum of the interior. 


The Danube Basin 


The uniform relief of the Backa and Banat regions causes an even 
distribution of rainfall over the plains, the total being nowhere high, 
and generally between only 20-25 in. Rain occurs in all months 
of the year and the seasonal differences are not as marked as on the 
Adriatic coasts, but summer is quite clearly the period of heaviest 
rainfall. June tends to be the wettest month, but the period from 
April to July marks the rainiest season—almost half of the precipi- 
tation for the whole year falling then. These early summer rains 
are characteristically associated with a high thunderstorm frequency, 
particularly in the months of May and June, and in these months, 
also, the frequency of rain days is greater; nearly one-third of the 
total of rain days for the year falls between April and June. These 
characteristics extend, with minor variations, over the Sava and 
Drava basins to the west, with the seasonal distribution giving a 
rather sharper summer maximum as the valley of the upper Drava 
and of the Mura is approached in the north-west. 


Thunderstorms 


Thunderstorms are comparatively frequent in Jugoslavia, and in 
some regions they are an important source of rainfall. They do not 
occur at the same season in all parts of the country. Spring and 
autumn thunderstorms are most frequent on the west side and in 
the Dinaric mountain region. Summer thunderstorms, with a 
maximum frequency in June and a decided winter minimum, are 
most characteristic of the eastern, central and northern districts. 
The seasonal incidence of the storms is more marked in the east and 
in the interior than it is in the coastal regions (compare, for example, 
the graphs on Fig. 93 for Skoplje and O8tri Pt, with the closely similar 
mean totals of 17 and 16 respectively). In the mountains, the 
thunderstorm frequency varies rapidly from place to place; Banja 
Luka and Zvornik experience an average of only 6-7, while the 
frequency is 31 at BjelaSnica. 

As compared with other parts of the Mediterranean basin, the 
Adriatic region is especially thundery. ‘There is an average of about 
2-3 thunderstorms per month for all parts of the coastlands of 
Jugoslavia; their frequency is highest in the north and decreases 
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southwards. Thus the region of Istria is liable to about 44 storms 
during the year, of which 32 occur between May and September. 
Split has an average of 42, but Hvar, off the mainland, of only 19 
storms. The winter storms are largely associated with depressions 
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Fig. 93. The mean monthly incidence of days with thunderstorms 
Based on tables given in the references listed in the Bibliographical Note, p. 255. 


following tracks ‘c’ and ‘d’. At times, the warm air in these depres- 
sions meets the very cold ‘Continental’ air on a sharply defined front, 
against the Dinaric mountains, and this gives rise to winter ‘frontal’ 
thunderstorms. In the summer, occasional very shallow depressions 
in the Adriatic tend to produce local thunderstorms which are 
important for the rain they bring during this dry season. 
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The close association of maximum thunderstorm and rain day 
frequencies, as well as mean monthly rain maxima in the interior 
of Jugoslavia is interesting. Thus, the heaviest rainfall at Skoplje 
comes in May and June; and for the 7 rain days in June there is an 
average of 5 days with thunderstorms. Again, at Belgrade, May 
and June are the months of heaviest precipitation; these are the 
months with the largest number of rain days (15 and 16 respectively) 
and 16 out of an annual total of 36 thunderstorms occur in these 
two months, with g in the month of June alone. 


SNOW AND SNOW-COVER 


A generalized map showing the average number of snow days is 
given (Fig. 95). For many parts of the country, few systematic 
observations regarding the duration and depth of snowfall exist, but 
in winter, on the higher mountains, the bulk of the precipitation 
must be in the form of snow because of the low temperatures. From 
a study of the few records available, and bearing in mind the heights 
of the mountains, snowfall values have been computed by various 
authorities for some regions. Data regarding the number of snow 
days for selected stations (see p. 319) show that snow is more frequent 
from January to March, rather than in November and December. 
At BjelaSnica, snow falls on 109 days of the year—i.e. on 60% of 
the total number of days when any form of precipitation occurs. 
Above heights of 6,500 ft., probably about 45% of the precipitation 
in eastern Jugoslavia falls as snow, as compared with about 60% in 
the Dinaric region to the west. ‘The mountains become snow-covered 
at dates which vary, generally, according to the altitude and latitude. 
Bjelagnica and Durmitor have heavy falls in November. The snow 
begins to melt in April on Perister at heights equivalent to those on 
Bjela8nica, where melting is delayed until May. Roads in mountain 
districts are snowbound in the winter, especially in the Dinaric 
- mountain system, but in spring and the early summer the rate of 
snow-melting in the western mountains is very rapid, and the surfaces 
become snow-free almost everywhere. ‘The suddenness of the thaw 
often leads to a marked rise in the floods of the karst basins in spring, 
when the underground caverns become refilled rapidly. 

Even through the summer, however, a reminder of the snowy 
winter conditions is sometimes evident on the higher plateaux in 
the curious mounds one may find where peasants have packed snow 
in the small karst hollows, and have covered it with brushwood, to 
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prevent evaporation and melting. On the waterless karst plateau, 
snow-conservation is important, locally, for water supply during the 
summer months when peasants move up to the higher pastures. 
Over eastern Jugoslavia, the precipitation is lower, but at the same 
time winter temperatures are more rigorous; the rate of snow- 
melting in spring is consequently comparatively slow. In the Serbian 
mountains, towards the eastern frontier, the snow, therefore, often 





RAIN BAYS SNOW DAYS 


Figs. 94 and 95. Average yearly incidence in the Balkan peninsula of days 
with rainfall and with snow 


Based on E. Alt, ‘Klimakunde von Mittel-und Siideuropa’, p. 86, and p. 94; this 
is vol. 111, pt. M, of Handbuch der Klimatologie, edited by W. Képpen and R. Geiger 
(Berlin, 1932). 


lies later on the ground at altitudes which, in the Dinaric country 
to the west, have long since become snow-free, in spite of their 
heavier falls. 

At sea level, on the Adriatic coasts, snowfall is rare, though it is 
more frequent in the north than the south. It may be expected on 
about 5 days in the Istrian districts in the north, as compared with 
an average of only 3 days in two years at Hvar. The more moun- 
tainous islands, however, may experience snow lying for short periods 
at higher altitudes (e.g. on the mountains of Hvar and Braé). Inland 
from the coast, the frequency of snowfall increases very rapidly. 
For an average of one day in two years at Split, there are 5 days per 
year at Mostar, and 56 snow days at Kupres (east of Livno). 
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BIBLIOGRAPHICAL NOTE 


The general characteristics of temperature, rainfall, winds, etc., for Jugoslavia 
as a whole are discussed by P. Vujevi¢, ‘Climat’, in Royaume de Yougoslavie ; 
Apercu géographique et ethnographique, pp. 51-70 (Beograd, 1930). 

A detailed analysis of rainfall is given in the following two works: 

(1) P. Vujevi¢, ‘Répartition géographique des précipitations et la régime 
pluviométrique dans le Royaume de Yougoslavie’, C.R. 2°”¢ Congr. géog. ethnogr. 
slave en Pologne 1927, vol. 1, pp. 122-127 (Krakow, 1929). 

(2) H. Renier, ‘Die Niederschlagsverteilung in Siidosteuropa’, Mémoires de la 
Société de Géographie de Beograd, vol. 1, pp. 1-67, with tables (Beograd, 1933). 


For detailed regional aspects of the climate, no work covers the whole country, 
but references can be made to the following for individual areas. 

(1) B. Z. Milojevié, ‘Littoral et tles dinariques dans le Royaume de Yougo- 
slavie’, Mémotres de la Société de Géographique de Beograd, vol. 11, pp. 93-120, 
with tables (Beograd, 1933). 

(2) Air Ministry, Meteorological Office (MO 391), Weather in the Mediterranean, 
vol. 2, Local Weather, Pt. 9, ‘Adriatic Sea’, with tables (London, 1936). 

(3) J. Mocheles, ‘Das Klima von Bosnien und der Herzegowina’, Zur Kunde 
der Balkanhalbinsel, part 20, pp. 1-115, with tables (Sarajevo, 1918). 

(4) O. Reya, Various papers (including statistics) on the climate, temperatures, 
rainfall, etc., of Slovenia, Geografski Vestnik, vol. 4 (1928); vols. 5-6, (1929-30); 
vol. 15, (1939); in Slovene, with German or French summaries (Ljubljana 1928- 
1939). 

Useful general works of reference, dealing with the Balkan peninsula, and 
including many tables are: 

(1) V. Conrad, ‘Beitrage zu einer Klimatographie der Balkanlander’, Sitzungs- 
berichten der k. Akad. der Wissenschaften, vol. 130, parts 9-10, pp. 425-467, with 
tables (Wien, 1921). 

(2) E. Alt, Klimakunde von Mittel- und Siideuropa, pp. 135-138 and tables, 
(Berlin, 1932), which is vol. 3, part M of Handbuch der Klimatologie, edited by 
W. K6ppen and R. Geiger. 


Chapter VIII 
VEGETATION 


Environmental Factors: Forest Communities: Brushwood Communities: Her- 
baceous Communities: Coastal Communities: Vegetation Regions: Note on 
Cover: Bibliographical Note 


ENVIRONMENTAL FACTORS 


The flora (i.e. the kinds of plants of which the vegetation is com- 
posed) of the Balkan peninsula as a whole is the largest in Europe 
for the surface area involved. In number of species, it is approxi- 
mated only by that of the Iberian peninsula. While the flora of 
Jugoslavia, with over 3,000 species, is less rich than that of Greece, 
it has many notable features of which three must be briefly men- 
tioned. In the first place, there is the presence of many endemics 
(species found only in Jugoslavia), some of which are survivals from 
pre-glacial times, and represent Tertiary floras. In the second place, 
there is the occurrence of species of both ‘Mediterranean’ and 
‘Central European’ types with many intermediate varieties. In the 
third place, there is the frequency of species with restricted altitudinal 
limits. : 

The vegetation (i.e. the grouping of plants in communities such 
as forests, meadows, and marshes) depends on three types of environ- 
mental factors—climatic, soil, and biotic factors—which must be 
considered separately. 

Climatic factors, which include not only temperature, precipitation 
and humidity, but also their seasonal distribution and their inter- 
action, are. the most important. Two main botanical regions, 
primarily dependent on climate, overlap in Jugoslavia; these are the 
Mediterranean and the Central European regions. In the Mediter- 
ranean region, temperature conditions are suitable for plant growth 
throughout the year, but the hot dry summer is less favourable 
than the mild rainy winter and spring, and many species, in conse- 
quence, show adaptations to withstand drought. In the Central 
European region, on the other hand, the summer, with its sufficient 
rainfall as well as its high temperature, is the main period of plant 
activity. 
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In addition to these general factors, other local climatic factors 
are also important, e.g. winds and exposure to light. Thus the 
north-east bora in the Adriatic is harmful to tree growth, and the 
Vardar winds of Macedonia have checked the northward spread of 
Mediterranean vegetation. 

Soil factors play an important part in determining the local 
character and diversity of vegetation within the broad climatic zones. 
The most important soil contrasts that influence vegetation in Jugo- 
slavia are those between calcareous and non-calcareous soils. The 
dry limestone karst of western Jugoslavia, with its thin soil cover, 
results in a very distinctive type of country which has its charac- 
teristic vegetation. Only in the valleys and in the doline and other 
hollows are there any substantial stretches of rich soil, and the plant 
communities of these limited areas provide a striking contrast with 
those of the rest of the karst. Much of central, southern and eastern 
Jugoslavia is composed of metamorphic and igneous rocks such as 
schists, granites, and serpentines. These give relatively deep, water- 
holding and fertile soils, largely covered with forest. 

Biotic factors are those involving the inftuence of animals on plants, 
and plants on one another. Plant communities clearly cannot, from 
their very nature, be unchanging; and there is a natural tendency 
for the vegetation of an area to evolve through stages until an ultimate 
relatively stable stage, most suitable to local conditions, is reached. 
This development is known as plant succession; and, over most of » 
Jugoslavia, the ultimate stage would be forest land. A fundamental 
factor in a succession is the competition between different kinds of 
plants, and examples of competition and succession can be particu- 
larly well seen in the forest communities of Jugoslavia (see p. 261). 
Under the biotic category, too, may be considered the influence of 
man upon vegetation, and it is impossible to understand the present- 
day distribution of vegetation without constant reference to human 
activity. Forests have been cleared; land has been drained and 
cultivated; flocks and herds have been pastured and have interfered 
very radically with the natural vegetation. 

Vegetational Types. 'The major natural vegetational types, which 
amply illustrate the influence of these three factors, can be considered 
under the following headings: 


(1) Forest Communities: 


Aleppo pine woods 
Black pine woods 
GH (Jugoslavia—I) 17 
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Summer-green oak and mixed forests 
Beech forests 
Coniferous forests 


(2) Brushwood Communities: 


Macchie 

Sibljak 

‘Karst woods’ 
Pseudo-macchie 

Phrygana 

High Mountain Brushwood 


(3) Herbaceous Communities: 


Aquatic and marsh communities 
Meadows and pastures 
Stony and rocky ground 


(4) Artificial communities and introduced plants 
(5) Coastal Communities 


FOREST COMMUNITIES 


The climatic conditions throughout Jugoslavia are suitable for 
high forest growth below certain limiting altitudes which vary from 
5,000 to 6,200 ft., but probably average about 5,750 ft. Marshy, 
flooded, and unstable areas form the only exception to this generaliza- 
tion. Forest destruction has, however, been continuous since 
prehistoric times. To-day, large stretches of former forest-covered 
country are under cultivation and there is also much degraded wood- 
land (not worthy of the name of forest), brushwood, meadow-land, 
and rough grazing pasture. The advent of the South Slavs in the 
sixth and seventh centuries led to a great increase in flocks and 
herds, and these have ever since constituted the greatest obstacle to 
reafforestation, since the animals, especially sheep and goats, eat all 
shoots and seedlings of any trees they can reach, with the exception 
perhaps of some conifers. Man also directly destroys the forest by 
cutting and firing, and the animals effectively prevent rejuvenation. 
There is convincing evidence that even bare karstlands were formerly 
tree-clothed, and could again be made to carry high forest were 
flocks and herds rigidly excluded. Reafforestation is a matter of 
very considerable importance for Jugoslavia, both to ensure future 
stocks of timber and fuel, and to reduce the effects of soil erosion 
which are so obvious in many parts. 
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As forest is the natural type of vegetation finally to develop over 
practically the whole of Jugoslavia, and as this natural climax is, 
in the main, conditioned by climate, it follows that the actual kind 
of forest will differ in the Mediterranean and Central European 
regions. In the following descriptive account, the two forest types 
first described are Mediterranean; the remainder are either Central 
European or transitional between the two types. 


Aleppo pine woods 


The Aleppo pine (Pinus halepensis) is the chief high forest tree 
of the coastal lowlands of Jugoslavia. ‘The tree itself is light-demand- 
ing and cannot, therefore, successfully compete with any species 
casting a dense shade. It also has, for a pine, a relatively light canopy 
and therefore permits the development of a thick undergrowth. 
Woods of the Aleppo pine occur spontaneously on all the larger 
islands south of Bra¢, and on the mainland from Split southwards. 
Pine woods are found on the islands of Mljet, Sipan, Lopud, Koloéep, 
and Lokrum, and on the mainland especially near Dubrovnik, on the 
Dubac and Cibaée in the Zupa Zrnovnica, and along nearly the whole 
coast of Konavlje. In close stands, the trees have tall ash-grey trunks 
tending with age to become reddish-brown and seldom branching 
until near the main canopy. In contrast to this, young and more 
isolated older trees are much more branched lower down and cast 
a denser shade. The wood is not now considered to be of much 
value except as fuel. On the coast and islands, the Aleppo pine 
usually does not ascend much above 650 ft., though on the PeljeSac 
peninsula it has been recorded at nearly 800 ft. 

The undergrowth is composed mainly of evergreen shrubs, 
especially of junipers, heaths, laurel, myrtle, wild olives, mastic, 
strawberry tree, holm oak, lauristinus (Viburnum tinus), and a member 
of the ash family known as Phillyrea media, which is somewhat 
like privet. 


Black pine woods 


Woods of the black pine (Pinus migra) occur on the higher parts 
of some of the islands and at a few places on the adjoining mainland; 
excellent examples occur on Braé and on the Pelje3ac peninsula 
between 1,000 ft. and 3,000 ft. On Brac, the undergrowth of shrubs 
is poorly developed, though low growth of Mediterranean juniper 
(Funiperus oxycedrus) occurs, and there is often a rich development 
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of sub-shrubby plants such as sage and a spurge (Euphorbia myr- 
sinites). In some places also, grasses and other herbs show a bush 
development. On PeljeSac, in the valleys from 1,000 ft. to 2,000 ft. 
the black pine woods have old tall trees (up to 80 ft.), with dense 
evergreen undergrowth two to three times as tall as a man. On the 
upper slopes, the black pines do not grow so tall and the under- 
growth is much reduced, though sage bushes are frequently charac- 
teristic. | 

The pyramidal or funeral cypress (Cupressus sempervirens var. 
fastigiata) is a common evergreen tree, both on the mainland and 
on the islands. It is so called because of its erect slender habit, with 
its branches pressed closely to and approximately parallel with the 
main trunk. It is, however, a planted tree. 


Summer-green oak and mixed forests 


These are the characteristic forests of the lowlands and hill zones 
of the ‘Central European’ domain, that is, of by far the greater area 
of Jugoslavia. They also occupy many parts of the transitional areas 
between the Mediterranean and Central European domains. The 
communities are often composed entirely of oaks, or they are domi- 
nated by one or more species of oak with other associated deciduous 
(i.e. summer-green and winter-bare) trees. ‘The summer-green oak 
forests are important not only for their extent, but also as a source 
of hardwood timber, tanning materials, and animal fodder, the acorns 
especially forming a valuable source of pig food. The crowded or 
Hungarian oak is widely spread throughout the country. In the 
east, it occurs up to considerable altitudes (up to 4,000 ft. in the 
Stara Planina), but in the western districts it is generally found at 
lower altitudes and dies out on the mountains before other species 
of oak. The common stalked oak occurs mixed with other oaks in 
the lowlands, and more rarely in pure communities. It is commoner 
in the hill country where it may be dominant in oak woods or 
co-dominant with the next species. The Turkey oak ranges through 
most of Jugoslavia in the oak zone. The sessile oak prefers the 
higher parts of the oak zone, and there are fine woods of it in 
western Serbia. | 

Not only are these oaks frequently mixed in the forests, but more 
or less scattered trees of other species are not uncommon and include 
the following: silver lime, common ash, aspen, gean, wild pear, crab, 
maple, elm, and hornbeam. The shrub undergrowth varies greatly 
—both in species according to district and altitude, and in thickness 





Plate 81. The Trebizat valley 


The karst ‘rock-heath’ with scattered shrubs contrasts sharply with the com- 
parative luxuriant vegetation in the valley of the river Trebizat. 





Plate 82. Vegetation on Hvar Island 


The vegetation of the Mediterranean region on Hvar Island includes Aleppo pine 
(native) and prickly pear (introduced from America). 





Plate 83. Alpine marshes 


Alpine marsh vegetation is found in the water-logged morainic country of Slovenia, 
while tall coniferous forests are seen on the better drained land. 





Plate 84. ‘The Neretva marshes 


The photograph shows reeds being collected from the Neretva marshes near 
Metkovic. 
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according to the density of the trees. ‘The following shrub species 
are of most common occurrence: blackthorn, hazel, dogwood, privet, 
juniper, hawthorn, elder, black broom, various species of rose and 
bramble and cornel cherry. Climbing plants in the oak woods 
include: ivy, wild vine, traveller’s joy, and black bryony. The field 
layer of herbs is often densely developed; the species recorded are 
very numerous although sometimes there are extensive carpets with 
one or another species dominant. 

Sweet or Spanish chestnut locally forms woodland in some parts 
of Jugoslavia, but some of these are of artificial origin. Examples 
of apparently natural chestnut woods, in which the chestnut is usually 
associated with oaks and other broad-leaved deciduous trees, are 
found on Jelica, south of Catak, and near Tetovo. There are also 
woods or plantations in places near the Gulf of Kotor. 


Beech forests 


The common beech forms extensive woods on the mountain slopes, 
although the high closed forests have been much exploited in the 
more easily accessible areas. ‘The beech forest belt most often lies 
between 2,300 ft. and 5,250 ft., but there are exceptions due to local 
variations of relief and climate. Many beech woods have been 
damaged by the indiscriminate cutting and lopping of branches. It 
is a common practice throughout the Balkan peninsula to cut off 
leafy branches or to fell small trees as fodder for horses, cattle and 
sheep. The beech, however, has a great power of developing dormant 
or adventitious buds which grow out from stumps and broken or 
cut branches, and tend to form a dense brushwood. Beech brush- 
wood may be a natural ending to beech woods at their upper alti- 
tudinal limits, especially when beech forms the forest limit. There 
is a tendency, on some of the mountains, for beech to spread at the 
expense of conifers—a tendency which is accentuated, if not mainly 
caused, by the ruthless cutting down of the conifers for timber, and 
the greater power of rejuvenation shown by the beech. Very often, 
beech is not only the dominant but the only tree in the forests; but 
the following scattered trees also occur mixed with the beech: 
hornbeam, wych elm, sycamore, birch, maple, aspen, mountain ash, 
and service tree. The dense shade cast by the horizontally spreading 
branches and foliage of the beech prevents the development of 
anything but meagre shrub and herb layers, except in clearings and 
at wood margins. | 
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Contferous forests 


These cover extensive areas in the mountain districts. Their 
relationship to the beech community varies a good deal. Sometimes, 
the conifer and beech communities merge together and both reach 
to the tree limit. In other places, a girdle of conifers occurs above 
the beech forest. The only coniferous tree, apart from the pines of 
the Mediterranean, which is found naturally at low altitudes is the 
black pine. The conifers sometimes occur in pure, or almost pure 
communities, but very often two or more species grow mixed 
together. The amount of undergrowth and its density, and the 
degree of development of the herbaceous layer, vary greatly. Econo- 
mically, the conifer forests are important in yielding excellent timber. 

The black pine is represented in Jugoslavia by two principal 
varieties or sub-species—the Austrian pine and the Corsican pine. 
The former is widely spread in the northern parts and is also found 
on many of the higher mountains of the south, usually above 3,000 ft. ; 
the Corsican pine has a more restricted range at lower altitudes as 
in the Vardar valley. The Scots pine or Scotch fir most often occurs 
mixed with other conifers, although fairly pure woods of it are 
recorded from Zlatibor and other districts. The white fir is one of 
the commonest and most important of the mountain conifers 
throughout Jugoslavia. In the north it is especially common between 
altitudes of 1,600 ft. and 3,000 ft., but in the south it occurs mostly 
above 4,000 ft. and up to heights of 6,000 ft. or more. It is not 
infrequently associated with beech, spruce, Scots pine, birch, and 
aspen. The common spruce is more important in the northern than 
in the southern parts of Jugoslavia, though it occurs on the northern 
side of Prokletije and on the Sar Planina. The Omorika spruce, 
known only from the western Balkan peninsula, occurs on the moun- 
tains around the central and upper parts of the Drina basin in 
western Serbia, eastern Bosnia, and Montenegro. Spruce forests 
usually grow on steep calcareous hill-sides, and are very striking, 
both because of their density and because of the tall, slender, narrow, 
almost cypress-like growth of the trees. Other elements usually 
associated with the Omorika spruce are Scots pine, white fir, spruce, 
beech, and sycamore. The white-barked pine forms pure woods on 
the limestone of the Prokletije massif, on the Sar Planina, and on 
Jelica (between 5,000 ft. and 6,500 ft.), and smaller communities 
occur elsewhere. The five-needled Balkan pine occurs mixed with 
beech and white fir on the northern sides of some of the higher 


FOREST COMMUNITIES 2,63 


mountains in southern Jugoslavia, generally between 5,500 ft. and 
6,000 ft. Its lowest habitat is at 3,000 ft. on the north of Perister. 
It is a very ancient type and is related to a Himalayan pine (P. excelsa). 
Dense conifer woods, with their usually thick evergreen canopy, 
have but a poor development of shrub and herb layers, except in 
clearings, though some junipers and members of the whortleberry 
genus may occur, and a variety of herbs often make an open sward 
in the less dense parts. Some mosses and many fungi flourish in 
the damper shaded woods. 


BRUSHWOOD COMMUNITIES 


Plant communities dominated by bushes are widely spread in 
Jugoslavia, and they occur mostly on ground from which forest has 
been destroyed. Sometimes, they represent the undergrowth of 
forests from which all the mature trees have been cut; but, more 
often, they are stages of some succession which, if not interfered 
with, would lead back to high forest. Many of the brushwoods are, 
however, relatively permanent owing to the continual cutting or 
digging up of any trees that overtop the dominant shrubs. There 
is no sharp line to be drawn between brushwoods and woods or 
forests; and, in many of the forestry statistics published for countries 
of the Balkan peninsula, the taller brushwoods are often included as 
‘forest’. ‘The typical brushwood of the Mediterranean domain in 
Jugoslavia is the macchia (plural, macchie; often also called maquis) 
and the associated phrygana. ‘The ‘Central European’ type is the 
Sibljak; and that of the zone above the tree limit is the high mountain 
brushwood. In addition to these, several intermediate types are of 
sufficient importance to warrant description. 


Macchie 


‘“Macchie’ occur only on the Adriatic coastlands and islands. In 
north Dalmatia, they extend up to 650 ft. and in south Dalmatia 
to 1,150 ft. North of Sibenik they are either absent or limited to 
the most favourable and often isolated localities. They consist mainly 
of evergreen hard-leaved shrubs. Their luxuriance varies greatly, 
but the list of constituent species is, for this area, a fairly definite 
one though there are local variations in the abundance of one or 
another species. The general habit and structural peculiarities of 
the shrubs are obviously related to Mediterranean climatic conditions. 
Many of them continue to grow throughout the winter and flower 
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either during this season or in early spring. There is little difference 
between macchie occurring as undergrowth to open Aleppo pine 
woods and those not associated with tall trees. The height varies 
greatly, but well-developed macchie have shrubs or small trees 
attaining 16 ft. to 33 ft. in height. The density is frequently very 
great, and penetration without mechanical aids may be impossible. 

The more important Dalmatian macchie shrubs are as follows: 
strawberry tree, myrtle, tree heath, mastic, red juniper, wild olive, 
phillyrea, holm oak, kermes oak, broom, laurel, rosemary, rock-roses, 
St John’s bread or locust, and a gorse-like legume (Calycotome 
infesta). Some of these, like the strawberry tree and holm oak, may 
attain the dimensions of small trees, and the latter can grow to a 
large tree, if allowed to do so. A characteristic feature of many 
macchie is the strong growth of the woody climber known as Smulax 
aspera, which not only clambers over the shrubs and literally binds 
them together, but also develops numerous strong prickles. Particu- 
larly well-developed macchie are to be seen on the island of Lokrum 
and on the Lapad Peninsula, west of Gruz. 


Pseudo-macchie 


The name ‘pseudo-macchie’ has been given to brushwoods which 
consist of a mixture of evergreen and deciduous shrubs, occurring 
in the hill and montane zones of the Mediterranean domain and in 
transitional areas between this and the Central European domain. 
Pseudo-macchie are often characterized by the dominance over wide 
areas of one species or by the co-dominanice of a few species. Ever- 
green constituents include the following: Mediterranean juniper, 
box, kermes oak, yellow jasmine, phillyrea, cherry laurel, holly, and 
the almost leafless Calycotome spp. Deciduous shrubs of importance 
in the pseudo-macchie are: turpentine tree, Christ’s thorn, wig-tree, 
hawthorns, flowering ash, and the Macedonian oak. 


« 


Phrygana 


In parts of Dalmatia where tall macchie have been destroyed by 
cutting and browsing, there are communities of dwarf shrub plants 
which are often spiny or prickly; such communities are known as 
phrygana. The following are important constituents: spiny burnet, 
a thyme (Coridothymus capitatus), spurges, and remnants of such 
macchia shrubs as kermes oak (very dwarfed), rock-roses, and 


whorled heath. 
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Sibljak 

This is the vernacular name given in Jugoslavia to deciduous 
brushwoods. Sibljak has nearly always originated on former forest 
land, mainly in the Central European domain. It is not, however, 
composed of the forest undergrowth that is left when the tall trees 
have been removed, but consists of light-requiring shrubs associated 
with a vegetational stage which would naturally lead back to high 
forest. The shrubs are, with few exceptions, bare in winter, and 
some of them under favourable conditions can grow into small trees. 
The composition of this brushwood varies considerably. Sometimes 
there are large areas with one species dominant. ‘Thus the Christ’s 
thorn may form dense brushwoods made impenetrable by the strong 
partly-curved spines; and the wig trees can also form pure com- 
munities. Often, however, there are mixed together a number of 
species, including hawthorns, dogwood, wayfaring tree, cornel cherry, 
maple, lilac, hazel, oriental hornbeam, and hairy oak. The last two 
species sometimes grow into small trees. 


‘Karst woods’ 


In western Jugoslavia, especially on karstlands and in areas whose 
climate is transitional between the Mediterranean and Central 
European types, there is a great development of the so-called ‘karst 
woods’. These are sometimes low forest, but most of them are best 
classed as brushwoods, and are usually of an open type with a thin 
canopy. The manna or flowering ash is locally dominant in some 
areas, and the hairy oak in others; while a mixture of these plants is 
still more common in association with the following—Turkey oak, 
sessile oak, oriental hornbeam, common hornbeam, hop hornbeam 
(Ostrya carpinifolia), maple, nettle tree, wild pear, service tree, 
mountain ash, and a large number of small shrubs. In the more 
open parts, there is also developed a layer of spring and early summer 
flowering herbs. 


High Mountain Brushwood 


Above the forest limits on the higher mountains the trees some- 
times end abruptly, but they usually merge into a loose brushwood 
rather than a forest community. This may happen both with beech 
and conifers. Above this belt of reduced trees (or mixed with it on 
many mountains), there is also developed a true high mountain 
brushwood generally composed of mountain pine, or of dwarf juniper, 
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or of a mixture of these species. There are also communities of very 
low shrubs or sub-shrubs which sometimes dominate the high 
mountain communities and include the heather-like Bruckenthalia 
spiculifolia, the whortleberry, the cowberry, the mountain blueberry, 
and the bearberry. These high mountain brushwoods are best 
developed on soils which retain moisture near the surface, i.e. soils 
derived from schists, gneisses, and other non-calcareous rocks. On 
such soils, between and among the lower shrubs, there is often a 
varied and brightly coloured herbaceous flora of large flowered 
buttercups (Ranunculus spp.), anemones (Anemone spp.), saxifrages 
(Saxifraga spp.), pinks (Dianthus spp.), hawkweeds (Hieracium spp.), 
lilies (Lilium spp.), kidney vetches (Anthyllis spp.), violas (Viola 
spp.), some gentians (Gentiana spp.), louseworts (Pedicularts spp.), 
and many other genera. The mountain pine and juniper brushwoods, 
however, are sometimes too tall and dense for the growth of associated 
herbs. 


HERBACEOUS COMMUNITIES 


As already noted, there is little doubt that, left undisturbed by 
human activity, the greater part of Jugoslavia would be forest-clad. 
It follows that most of the herbaceous communities are of secondary 
origin, but they merit attention because of their extent, their use 
as grazing grounds, and the need that many of them should be 
reafforested or in some other way made more productive. Natural 
herbaceous communities include those of aquatic and marsh plants, 
together with some grasslands of river valleys and plains resulting 
from the drying out of marshes, and high mountain meadows and 
pastures. Examples of succession from aquatic to marsh communities, 
and from these to meadow land, brushwood and finally high forest 
can be traced especially well in the northern parts of Jugoslavia; 
though the more intensive cultivation in the better-watered lowland 
areas has often either prevented the appearance of, or has led to the 
removal of, the later stages dominated by woody species. 


Aquatic and marsh communities 


The only large lakes of Jugoslavia are Skadar (Scutari), Prespa, 
and Ohrid—all along the southern frontier of the state. Lake Skadar 
has a relatively poor vegetation, except near the river mouths. Its 
waters are deficient in nitrogenous and phosphatic salts and in 
plankton, and its bottom is poor in organic matter. Amongst the 
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water plants are white water lily, yellow water lily, water chestnut, 
pondweeds, hornwort, and water milfoil. Lake Prespa has a much 
richer flora. On the lower shores, various marsh communities occur 
with the reed-grass frequently dominant, but often associated with, 
or replaced by, a large number of marsh herbs. In the submerged 
or floating vegetation, the following, amongst others, are important: 
stoneworts, pondweeds, bladderwort, water milfoils, hornwort, water 
lilies, frogbit, water fern, duckweeds, and fringed water lily. Lake 
Ohrid has a varied but somewhat poorer marsh and aquatic flora. 
Around its margins occur marshy communities of reed grass and 
bulrush associated with reed-maces, branched burreed, water mint 
and bog bean. The submerged or floating aquatic plants include 
pondweeds, hornworts, water chestnut, water fern, bladderwort, 
yellow water lily, water milfoil, water bistort, horned pondweed, 
and tape-grass. The stoneworts are exceedingly well developed, and 
grow on the bottom from depths of about 3 ft. to 50 ft. No less than 
fourteen species of Chara and Nitella are recorded from this lake 
and from waters in its neighbourhood. 

The karst areas of western Jugoslavia are notoriously poor in rivers, 
streams, lakes and ponds; and consequently aquatic and marsh 
communities are mainly limited to the neighbourhood of the few 
rivers and to the wetter parts of the polja. Many of the latter are 
periodically inundated, and some are more or less marshy throughout 
the year (see pp. 50, 54). It is especially in the northern parts of Jugo- 
slavia (in the basin of the Danube and its larger tributaries), that the 
aquatic and marsh vegetation reaches its most extensive development, 
though here much land has been drained for agriculture. Aquatic 
plants of the central and northern parts of Jugoslavia include those 
already named for the southern lakes, and since the marsh plants 
have nearly all a wide distribution in the country it will suffice to 
name a few of the more important. ‘The following are either locally 
dominant or are common constituents of mixed communities: reed 
grass, reed meadow grass, giant reed, sedges, reed maces, bulrush, 
fen sedge, burreeds, yellow flag, water plantain, flowering rush, 
purple loosestrifes, and willow herbs. 

In some of the higher mountains there are small lakes or tarns 
usually with a poor flora. Bogs are rare in Jugoslavia, and only occur 
at higher altitudes, more particularly in the Slovenian Alps. One of 
the best known moor and bog areas south of the Danube and Sava 
rivers is the Vlasina depression (4,000 ft.), south-east of the Suva 
Planina. Here, there is a considerable area filled with peat and 
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dominated by bog-mosses accompanied by other mosses and such 
plants as the sundew and cotton grass. 

Hot springs are numerous in Jugoslavia, and these have an 
interesting flora, varying especially with the temperature of the water; 
they are composed mainly of blue-green algae (Cyanophyceae) and 
sulphur bacteria. 

A few words must be also said about woods which border rivers 
or streams and are sometimes found when marshes are silting up 
to dry land. Such woods grow where the water-table is at or near 
the surface and consist mainly of willows, black poplar, white poplar, 
and alders. If the water-table be lowered, other broad-leaved trees 
(such as elms, ash, oaks, and maple) become established and marsh 
woodland often passes over into oak forest. 


Meadows and pastures 


In the northern lowlands there is a considerable extent of meadow 
land which is mown once to three times a year for hay. ‘This is 
composed of a great variety of grasses and other herbs, and varies 
in composition with external conditions, particularly with the water- 
content of the soil and its pastoral treatment. Meadow land in other 
parts of Jugoslavia is usually of limited extent, and is found mainly 
in the middle and upper courses of the river valleys and in the forest 
clearings of the uplands. In the Mediterranean domain, grasslands 
are rare at all altitudes; but in the ‘Central European’ domain, high 
mountain grasslands are of considerable importance because of their 
use as summer pastures. Large, though decreasing, numbers of 
sheep, goats and cattle are fed in the lowlands during the winter, 
but in the summer they are moved upward, sometimes over con- 
siderable distances, to graze on the high mountain grasslands. ‘This 
‘transhumance’ has had many effects on the vegetation and is onecause 
of the lowering of the upper forest limit on many mountains. While 
these grasslands contain many grasses (as species of Poa, Festuca, 
Bromus, Anthoxanthum, Sesleria, Phleum, and Koeleria), they abound 
in a great variety of other herbs too numerous to mention. 


Stony and rocky ground 


Land either covered with stones or consisting of bare rock 
exposures is frequent in many parts of Jugoslavia. In these areas, 
destruction of forest and brushwood has often been followed by 
erosion which removes the soil cover, especially where this is shallow 
—as it frequently is. Open communities of herbs and sub-herbs 





Plate 85. Willow woodlands near Belgrade 


The woodland, in the inundation area of the river Danube near Belgrade, is flooded 
to a considerable depth for long periods, as is shown by the roots produced from 
the trunks above ground. 
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Plate 86. Koéevje 


The photograph shows the characteristic dense forests of parts of the northern 
karst. 





Plate 87. Durmitor 


Alpine vegetation is seen around snow pockets on the slopes of the highest peak 
of Durmitor. 





Plate 88. 'The Kamnik Alps 


The photograph shows a thin coniferous forest on the higher rocky slopes of the 
Kamnik Alps, in Slovenia, above 5,000 ft. 
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are established on such surfaces and are maintained by heavy grazing 
(particularly by sheep and goats). In Dalmatia, under Mediterranean 
climatic conditions and with calcareous rocks predominant, there is 
a great development of so-called ‘stony-pastures’ and ‘rock-heaths’, 
where scattered plants of a kind adapted to dry habitats grow amongst 
stones and rocks. ‘There are numerous annuals in the flora, with a 
very short life-history, since they flower, fruit, and die before full 
summer; and there are also many bulbous and other plants with 
perennial underground stem structures which die down to soil level 
before the advent of the summer heat and drought. Examples of 
the last are: star of Bethlehem (Ormthogalum spp.), grape hyacinths 
(Muscari spp.), crocuses (Crocus spp.), asphodels (Asphodelus spp.), 
and irises. During late spring and early summer labiates (Thymus, 
Salvia, Teucrium, Phlomis, etc.) and composites (Chrysanthemum, 
Achillea, Echinops, etc.) are in flower; but by midsummer practically 
the only plants visible are either those with marked drought-resisting 
devices or those armed against or distasteful to grazing animals— 
for example, thistles (Cirstum and other genera) and spurges. 
Degeneration from macchie or other brushwoods to ‘rock-heath’ 
sometimes occurs more readily on pure limestones than on dolomitic 
limestones as is well seen on the island of Murter. 

In the karst belt of western Jugoslavia, there are large expanses 
of stony ground and limestone rock. ‘These habitats again usually 
have an open vegetation of ephemerals and drought-resisting plants. 
Besides hard-leaved grasses, bulbous and other plants dying down 
in summer, there are species of labiates (Thymus, Satureia, Micro- 
meria, Marrubtum, Teucrium, etc.), campions (Silene), pinks (Dian- 
thus), cyclamens (Cyclamen), spurges, rock-roses (Helianthemum\, 
mulleins (Verbascum), clovers (Trifolium), and many other genera. 
The vegetation may appear poor, but the flora is rich. 

In both the interior and the northern parts of the country, rock 
exposures occur in the hills and mountains, but the climate is more 
favourable for the development of a continuous covering of vegetation 
than it is farther west. Nevertheless, the flora of rocky habitats is 
often rich and of special interest because of the numbers of endemics 
(plants found in no other country of the world). 


Artificial communities and introduced plants 


Mention must be made of the varied weed flora of arable land. 
Cleaning of crops is often none too thorough, ploughing is often 
shallow, crop seed is often sown mixed with weed seeds, and the 
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practice of fallowing is common. All of these agricultural methods 
encourage the growth of weeds. Many of the weeds are those 
common to arable land in many countries with temperate climates, 
and their origin is sometimes doubtful; but some are members of 
the local flora which have survived the artificial conditions provided 
in arable fields. ‘The most important contributions to the weed flora 
in Jugoslavia are made by the composites (Compositae), legumes 
(Leguminosae), crucifers (Cruciferae), umbellifers (Umbelliferae), and 
grasses (Gramineae). Around villages, on the outskirts of towns, and 
along railway embankments and roads, there is often a varied flora 
of plants of waysides and waste places (ruderals), mostly of foreign 
origin. The cockle burs (Xanthium spp.) are often conspicuous in 
such places, and are recognizable by the hooked prickles covering 
their fruits. 

Artificially built walls and rocky cuttings usually have a rich flora 
of rock and drought-resisting species, many of which are native 
members of the flora. Such habitats are particularly common in the 
limestone areas of western Jugoslavia. 

A large number of exotic plants are cultivated in gardens, parks, 
and towns. In addition, especially near tourist centres, foreign 
species either have been planted along the coast, or have spread 
from parks and gardens. Especial mention should be made of the 
succulent agaves and aloes, the former of American and the latter 
of African origin. Of street and park trees, the following may be 
named: an acacia-like tree (Albizzia julibrissin), the rosaceous loquat 
tree (Eriobotrya japonica), the tree of heaven and the bead-tree. ‘The 
oriental plane is sometimes planted where the water-table is near 
the surface, and there are some very large examples of fine old trees 
near the Dalmatian coast. 


COASTAL COMMUNITIES 


The Jugoslav coast is entirely within the domain of the Mediter- 
ranean climate. It is, moreover, mostly rocky and largely cliff-bound. 
In the sea there are extensive under-water ‘meadows’ of sea-grasses 
or grasswracks which grow on the sea bottom to depths of 3 to 26 ft.; 
Zostera marina and Posidonia caulini are the most important: ‘These 
are flowering plants, and, after storms, considerable quantities of 
broken fragments of their leaves and stems are cast up on the shore 
in the form of elongated heaps or mounds of green, and later straw- 
coloured or grey, debris. Numerous species of green, brown, and 
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red algae (the tree “‘seaweeds’) grow on the rocks between the tide 
marks and below low-tide mark. ‘Tides are weak, but are rather 
more marked on the eastern and northern Adriatic coasts than in 
most other parts of the Mediterranean. The seaweeds show zonation, 
relative to the depth at which they occur below the surface of the 
water. Calcareous algae are common on the rocks of the littoral or 
highest zone. ‘The zonation depends partly on the amount of light 
filtering through the water. 

Sandy and muddy terrains are of extremely limited occurrence 
on the Jugoslav coast. They occur only on a few of the islands (for 
example, on Pag) and near the mouths of the few small rivers. ‘There 
are no extensive dune systems and the beach is most often a mixture 
of sand and mud, more or less salt impregnated. The patchy and 
usually rather open vegetation consists of plants able to withstand 
high concentrations of salt in the soil (halophytes), such as glassworts, 
saltworts, seablites,sea plantains, sea lavenders, and the sea aster (Aster 
tripolium). On the more sandy stretches, usually narrow, there are 
species of couch grass, somecampions, sea-holly (Eryngium maritimum), 
yellow-horned poppy (Glaucium flavum)and some spurges. In damper 
places a sea rush (Funcus maritimus), and some sedges occur. 

Rocks facing the sea, and sometimes within reach of sea spray, 
have often a rich flora forming an open herbaceous or sub-shrubby 
vegetation. A number of species are characteristic of the rocks and 
cliffs bordering the sea, and these include a caper (Capoaris rupestris), 
sea lavenders, samphire (Crithmum maritimum), bird’s foot trefoils, 
wild cabbages, stocks, tree mallow (Lavatera arborea), and a kidney 
vetch (Anthyllis barba-jovis). Associated with these are a number 
of plants common in rocky and stony habitats farther inland, includ- 
ing an everlasting flower (Helichrysum italicum), a tall spurge 
(Euphorbia dendrotdes), a composite covered with matted white hairs 
and named Inula verbascifolia, a convolvulus (Convolvulus cneorum), 
and species of iris. Evergreen brushwoods or macchie not infrequently 
extend on rocky and stony ground almost to the margin of the sea 
and woods of Aleppo pine occasionally overhang the coast. 


VEGETATION REGIONS (Plates 81-8) 


The main vegetation regions into which Jugoslavia may be con- 
veniently divided are shown on Fig. 96. There is, of course, great 
variety of vegetation in all these regions, but every one has certain 
special characteristics of relief, climate and soil, which are reflected 
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in the natural vegetational types and in their detailed floristic composi- 
tion. The main features of each region are summarized below. 


1. The Dalmatian district 


The main feature is the combination of Mediterranean climatic 
conditions with karst phenomena. Localities exposed to the north- 
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Fig. 96. The vegetation regions of Jugoslavia 


east suffer from the bora which particularly limits the range of 
evergreen communities. The most important communities are the 
evergreen woods of Aleppo pine and black pine, together with ever- 
green brushwoods (macchie, etc.) and communities characteristic of 
stony and rocky ground. The evergreen woody communities (pine 
woods and macchie) are mainly limited to the islands, as far north as 
the Gulf of Quarnero, and to a narrow coastal belt which is fairly 
continuous only as far north as Sibenik, although mixed communities 
with some evergreen shrubs extend far up the valleys of the Moraéa 
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and the Neretva. The macchie belt approximately coincides with 
that of olive cultivation. Inland, the macchie belts pass into the 
‘karst woods’, largely transitional in their flora between the Mediter- 
ranean and Central European domains. 


VEGETATION REGIONS 


2. The Alpine and Dinaric district 


This district shows a wide range of types of vegetation, and 
includes the extensive alpine and sub-alpine vegetation and coniferous 
forests of Slovenia, the close beech forests of the western karst 
(Velebit Mountains), the brushwoods and their forest cover, especially 
widely developed in the central and southern karstlands, and the 
close mixed deciduous woods of Bosnia. The occurrence, towards 
the east, in the Drina basin, of tall forests of Omorika spruce has 
special interest since the tree is now endemic to this area and repre- 
sents a very ancient type of flora. ‘The mountains everywhere give 
way to lower country towards the north-east, in the Sava, Drava, 
and Mura river valleys, which slope down to the Hungarian plain. 
This lower country is intensively cultivated and there the natural 
plant communities are of limited extent. 

The bold and varied relief of the whole area results in a marked 
zoning of the vegetation vertically, but the zoning differs from district 
to district, depending partly on latitude, on exposure to wind, and 
on the differences between north- and south-facing slopes. The 
following table gives a rough idea of some of the variations from 


north to south. 


























Zone North Central South 
Triglav Bjelasnica Prokletije 
9;303 ft. 6,782 ft. 8,465 ft. 
N. slope S. slope 
Mountain above above 
‘desert’ 7,000 ft. 8,000 ft. 
Herbaceous 6,000—- +6,200— above 6,200 ft. above 6,600 ft. 
communities | 7,000 ft. 8,000 ft. 
Coniferous 2,300- 4,700-— 5,200-6,200 ft. scattered trees 
forest 6,000 ft. 6,200 ft. 6,200-6,600 ft. 
closed forest 
5,200-6,000 ft. 
Deciduous | below below below 4,000— beech: below 4,600— 
forest 3,300 ft. 4,700 ft. 5,200 ft. 5,200 ft. 
oak: below 2,go00- 
3,600 ft. 
18 
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The deciduous zone is naturally the most widespread and consists 
generally of a lower zone of oak and mixed woods, and ‘karst woods’, 
and a higher zone of beech woods on the karst. A marked coniferous 
zone appears only on the higher mountains, and sometimes the beech 
zone passes abruptly into the high mountain herbaceous communi- 
ties, or, more rarely, into a scrub composed of mixed dwarf beech, 
junipers, and mountain pine. The extent of continuous herbaceous 
swards is limited to the high mountain ‘grasslands’ above the upper 
tree limit, and, of course, to those valleys and polja possessing 
adequate soil. Likewise, rocky and stony ground is far from being 
limited to mountain heights; the dry limestone surfaces of the karst- 
lands (often in spite of high rainfall) result in an extensive develop- 
ment of rocky and stony ground wherever woody communities have 
been destroyed. 

These sterile rocky surfaces now cover a very considerable area— 
especially in the central and southern karstlands, but the expression 
‘the treeless karst’—a phrase commonly used of these regions—is 
not true of many localities, particularly in the northern karstlands 
where dense beech forests cover the eastern slopes. The present 
patchy distribution of forests on the karst is due to a number of 
factors, varying in different localities, and associated with differences 
of rainfall and exposure to the strong winter ‘bora’ wind, or with 
historical and economic factors, such as the excessive exploitation of 
the timber resources of the region by the Venetians, or persistent 
over-grazing by the destructive sheep and goats, or the use of timber 
as fuel since earliest time. 


3. The Vardar district 


The flora and vegetation are essentially Central European, but 
there is a considerable number of plants which are endemic either to 
the district or to the Balkan peninsula. Balkan pine, for instance, 
occurs on some of the mountains. It is a particularly interesting pine 
of restricted distribution, and represents a Tertiary type of flora. 
Moreover, a number of Mediterranean species have extended their 
range northward up the Vardar valley, and there are enclaves of 
Mediterranean vegetation in specially sheltered localities. The rich 
non-calcareous soils were originally covered with forest. In the 
south, especially, the forests have been, and still are being, rapidly 
destroyed; the result is large areas of deciduous brushwood and 
stony ground with an open herbaceous vegetation. Brushwoods of 
lilac are a common feature of many hills, and, when in full flower 
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(April), they scent the air for considerable distances. The altitudinal 
limits of the main vegetation zones may be illustrated by the condi- 
tions on the Sar Planina; deciduous forest extends to about 5,400 ft.; 
the coniferous zone is narrow and ranges only between 5,400 to 
5,700 ft.; above this to the summits comes an extensive herbaceous 
zone. 


4. The Morava district 


The whole district, of course, lies within the Central European 
region, yet even here there are some enclaves of Mediterranean 
plants. Much of the lowland is cultivated, but marshes are common 
in the river valleys, and large areas are subject to flooding. As in 
the Vardar district, the rich non-calcareous soils were originally 
forest-covered, but here, too, the forests have been largely cleared, 
but they still occur in the western and southern mountains, and, 
locally, in all higher parts; the Sumadija district of north Serbia is 
so-called from the Serb word for forest (Suma); but now the land 
has been mostly cleared for agriculture. There is the normal alti- 
tudinal zonation of (a) deciduous forest (oaks, mixed woods, and 
beech), and the well-known Serbian pig industry largely depends 
on the supply of acorns; (5) conifers; and (c) high mountain brush- 
wood and grasslands. In places (e.g. in the limestone mass of the 
Suva Planina), there is now no coniferous belt, and the tree limits 
are composed of dwarfed beech. There are considerable brushwoods 
of deciduous shrubs (typical stbyak) on the hill-slopes and lower 
mountains, often with a dominance of wig-tree or lilac. In the north 
of the district, on the sandy soils near the Danube, there are her- 
baceous and sub-shrubby communities with large numbers of grasses 
and bulbous plants that show steppe characteristics. Finally, an 
interesting feature of western Serbia is the considerable outcrop of 
serpentine rocks which often carry a flora partly composed of species 
limited to the soils of serpentine rocks in Jugoslavia. The box 
(Buxus sempervirens), for example, is characteristic of such soils, and 
sometimes demarcates their extent. 


5. The Danubian district 


The natural vegetation of the district would be largely that of the 
oak wood zone, but the area is extensively cultivated, and forests 
now occur only as ‘relicts’. Marsh woodlands of willows, poplars 
and alders border many of the rivers. Marsh and aquatic com- 
munities and considerable areas of mown meadow-land and good 
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pasture are common. ‘There are some extensive areas of sand, notably 
in the north near Subotica, and over PeSéara, east of Belgrade. ‘These 
have only a sparse vegetation, but, in some localities, the sandy 
ground has been planted with false acacia, black poplar, and a 
cottager’s tea plant forming brushwoods to prevent the movement 
of sand dunes. Occasionally steppe vegetation is developed. Where 
excess of salts, especially of sodium chloride, collects near the surface, 
inland salt marshes are found, with a mixed flora that includes some 
species normally found near the sea coast. 


NOTE ON COVER 


In the table on page 277 certain characteristics of military impor- 
tance, of the commonest woody communities occurring in Jugoslavia 
are given in a generalized form. The heights are those attained by 
average mature woods or brushwoods. Density refers to the closeness 
of the dominant largest elements, i.e. to the main trees and not to 
saplings or to the undergrowth. Most of the woody communities 
are penetrable with fair ease by men on foot and without mechanical 
aids, with the exception of some of the dense closed brushwoods. 
Penetrability, as judged from the densities given in this table, must, 
therefore, refer to medium and large sized vehicles. In general terms 
canopy determines overhead cover but must be read with regard to 
seasonal aspect. It refers to the tallest components, i.e. to trees in 
forest or woodland and to the taller shrubs in brushwood. 


BIBLIOGRAPHICAL NOTE 


The most comprehensive work in English dealing with the vegetation of Jugo- 
slavia is W. B. Turrill, The Plant-Life of the Balkan Peninsula (Oxford, 1929). 
General accounts are given in two works by L. Adamovi¢, Die Pflanzenwelt der 
Adrialdnder (Jena, 1929) and Die Vegetationsverhdltnisse der Balkanldnder (Leipzig, 
1909). There is a useful section on mountain vegetation in B. Z. Milojevi¢, Les 
Hautes Montagnes . . . . de Yougoslavie (Beograd, 1939). 
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Appendix I 
MAPS AND CHARTS OF JUGOSLAVIA 


HIsToRICAL INTRODUCTION 


The progress of cartography during the past seventy years within the 
territory which now makes up the state of Jugoslavia has been very uneven. 
Topographical surveys and maps have existed for some parts of the state 
for more than fifty years, yet there are other districts that remained almost 
completely unsurveyed until about twenty-five years ago. This was largely 
due to the contrasting political evolution of the several parts of the state 
and to their chequered history, especially of that part of Jugoslavia which 
lies within the Balkan peninsula. In the districts which were formerly 
included in Austria-Hungary, the development of modern cartography dates 
from about 1870, while the territory of the former kingdom of Serbia was 
mapped independently by the Serbs. Other areas, such as Macedonia, 
remained long under Turkish rule and were virtually unsurveyed until the 
close of the nineteenth century, and then were mapped with no very high 
degree of accuracy. 


Western and Northern Fugoslavia 


During the years 1872-86 the first large-scale topographical survey of 
the Austro-Hungarian empire was attempted. A map was then produced 
on the scale of 1 :’75,000 from a survey on the scale of 1 : 25,000, but it 
was not at first extended into the Balkan country south of the rivers 
Danube and Sava, for no triangulation had as yet been executed there. 

In 1876, a map on the scale of 1 : 300,000 was issued for Bosnia and 
Hercegovina, as an extension of the central European series already produced 
on this scale. This map was based on about eighty astronomically determined 
points, and was not of a high degree of accuracy, though at that time it was 
regarded as the best map of the Balkans. In 1879, a commission was appointed 
to develop a cadastral survey of Bosnia and Hercegovina. By 1881, 5,371 of 
the 18,562 sq. miles had been surveyed and the Austrian map on the scale 
of 1: 75,000 was extended into these regions. This map was ultimately 
published covering all parts of the present territory of Jugoslavia, except 


_ Macedonia to the south. Montenegro was covered in 1893 by the publication 


of 19 sheets of the 1 : 75,000 series. "The map is in black with hachures. 

The General Austrian Staff map on the scale of 1 : 200,000 (General Karte 
von Mitteleuropa) was also produced and extended to cover the Balkan 
region, though for the southern and south-western parts of Jugoslavia, it 
was not a very accurate series. 


Eastern Fugoslavia 


In the eastern Balkans it was Russian surveyors and topographers who 
were responsible for some initial progress. Indeed, prior to 1877, the 
astronomical determinations and topographic surveys executed by them 
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between the years 1828 and 1833 formed the only available material bearing 
on the cartography of Turkey in Europe, until the work of the Austrian 
General Staff appeared between 1873 and 1877. ‘These Russian surveys 
were all based on astronomical points which were connected by triangulation, 
in so far as computations could be made when working in enemy territory. 
The war of 1877 led to the extension of Russian surveys over the greater 
part of the peninsula. Within Serbia, the triangulation was greatly extended, 
but Russian astronomical work was confined to the determination of points 
within the boundaries of Bulgaria and Roumania. Later, the topographical 
department at St Petersburg produced a map on the scale of 1 : 420,000 
covering the eastern Balkans and including Serbia. 

While work was being undertaken by the Geographical Institute at 
Vienna in the west, and by the Russian map-makers in the east, the small 
state of Serbia was beginning to develop its own independent surveys. 
During the period of the wars of liberation from 1876 to 1878, the Serbian 
army had to depend mainly on the highly inaccurate Austrian maps on the 
scale of 1 : 300,000. This led to the inauguration of the Serbian General 
Staff in 1878, charged with the work of surveying Serbia. The Russian 
triangulation to the east and the Austrian triangulation to the west were 
used as a basis for the Serbian map. The Serbians filled in the intervening 
gap of 48,000 sq. km. with a graphic triangulation which was completed 
between 1881 and 1892, on the scale of 1: 50,000. From this, a map on 
the scale of 1: 75,000 was produced in 95 sheets and published in five 
colours. Despite inaccuracies, it was a far better map than the Austrian 
map published at about the same time and on the same scale; indeed the 
Serbian map was both copied and extended on a polyhedric projection to 
cover areas to the north and west by the Geographical Institute at Vienna. 
The Austrian 1: 75,000 map differs from the Serbian map on this scale 
in that it is uncoloured and uses hachures. The Serbian map was reduced 
by photo-lithography to make the first general map of Serbia on a scale 
of I : 200,000. 

The present century marked the beginning of a new cartographic era, 
In 1902, the Serbian staff began a modern survey that was in fact the first 
trigonometrical survey of the country. A complete network of stations of 
the first, second and third orders was established for the whole of Serbia, 
and this was directly linked with the triangulation of the first order from 
Vienna, along the rivers Danube and Drina. At the same time, precise 
levelling was undertaken along all of the principal Serbian roads to link up 
with that of the Austrian levelling in the west, which had its origin in the 
mean sea level of the Adriatic Sea. Other additional local surveys were 
carried out where needed—for example, in the districts of Pirot and Belgrade, 
on the scale of 1 : 25,000. From all of this work a new revised military map 
on the scale of 1 : 120,000 was produced in 1912, in five colours. 


There was an extension of the trigonometrical survey into South Serbia 
in I914, consequent on the liberation of this region after the Balkan Wars 
of 1912-13, but further work was interrupted by the outbreak of the war 
of 1914-18. During this period, the Serbians concentrated on the com- 
pletion of their general map on the scale of 1 : 200,000, which was produced 
in four colours. The first few sheets of the map were published in 1917 at 
Salonica, where the General Staff Headquarters had been moved. ‘The 
preparation of this map was important because it meant that when the 
Serbians returned to their country in 1918 they were able to take with 
them a new map embracing all of the country within the enlarged state 
frontiers. 
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Southern fugoslavia 


Up to 1918, little real progress had been made in the mapping of the 
backward country of Macedonia to the south. The first large-scale map of 
this country was that made by the Turkish General Staff at Constantinople 
in 1898, on the scale of 1 : 210,000. This map, which was revised in 1903, 
was published in Turkish and showed water in blue, relief by contours in 
brown, constructions in black, and woods in green. The sheets have no 
scale and no key and they are very generalized in appearance. During the 
operations on the Macedonian front in the war of 1914-18, all the belligerent 
powers acutely felt the need of new maps. Each of the Allied forces began 
trigonometrical surveys for its own sector on the scale of 1 : 50,000. All of 
these were subsequently amalgamated, while for areas occupied by the enemy, 
mapping was for the first time achieved by means of aerial photography. 


The Kingdom of Fugoslavia, 1918-39 

From 1920 onwards, plans were put into operation by the Jugoslav 
government for the co-ordination of the older miscellaneous surveys of the 
various parts of the country to produce an entirely new and modern map 
of the area that had become a single state. 

‘T'rigonometrical surveys were undertaken in South Serbia and Macedonia 
as a first necessity, together with others in the north, beyond the rivers 
Danube and Sava. Precise levelling was also continued and extended. A new 
_ topographical survey was instituted, on the basis of these revisions, on the 
scale of 1: 50,000. To make accurate continuity with adjacent countries 
along the new political frontiers, a junction was especially executed for 
trigonometrical stations of the first order with the older stations of the 
Geographical Institute of Vienna to the west and with those of Roumania, 
Greece, and Bulgaria, to the north-east, south, and east respectively. From 
all of these revisions and corrections there emerged during the years 1925-39 
the first complete map of Jugoslavia. This is on the scale of 1 : 100,000 
and includes 152 sheets printed in five colours. Maps similar in style and 
colouring were also in course of production for the whole of the country 
on the scales of 1 : 50,000 and 1 : 200,000, but these were far from complete 
at the outbreak of hostilities in 1939. 

With the publication of the map on the scale of 1 : 100,000, South Serbia 
and Macedonia were accurately mapped for the first time, and only then 
was the full measure of the errors of the older surveys and maps revealed. 
The following tables gives some impression of the magnitude of the dis- 
crepancies in the maps of this region: 

















Distances 
According According 
to the to the : 
Geog. Inst. | Geog. Inst. Difference 
Vienna, Belgrade, in km. 
km. km. 
From the east to the west side of 
Lake Prespa : 2 ; 12°0 7°6 —4°4 
From Kumanovo to Sv Nikola 42°0 35°2 —6°8 
From Veles to Stip . , : 28°8 34°0 + 35°2 
From Koéane to Stip ; ‘ 32°8 27O —5°8 
From Kavadar to Stip, etc. ; 29°6 Pp 37-0 +74 
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Altitudes 


According 
to the 


Geog. Inst. 


Vienna, 
metres 


Plake . A ‘ 1,300 
BabaSnica-Tur&in Pl. ‘ ; 2,487 
Kozjak (near Dobro polje) 1,550 
Crni Vrh (Skopska Crna Gora) 1,804 
Kozbran (Platkovica) ; 1,360 





According 
the to Difference 
Geog. Inst. in 
Belgrade, metres 
metres 
1,999 +699 
2,702 +215 
2,814 +264 
1,220 —584 
1,708 +348 





Source: S. BoSkovi¢, Les travaux géodesiques et cartographiques de I’ Institut 


géographique militaire (Beograd, 1930). 


DESCRIPTION OF MAPS 


The maps of Jugoslavia may be described under the following heads: 


Staff. 
Jugoslav Admiralty Charts. 
British Admiralty Charts. 
Geological Maps. 
Miscellaneous Maps. 


ae Se 


Serbian and Jugoslavy government topographical maps. 
Maps published by the Geographical Section of the British General 


In each group the maps are listed as far as possible in order of scale, 
those on a large scale coming first. The following particulars are given 


where possible for each series: 


(1) Scale and title. 


(2) Authority responsible for its production. 


(3) Date of production, with subsequent revisions. 
(4) Number of published sheets in the series (up to 1938 for Jugoslav 


maps and up to 1944 for G.S.G.S. maps). 


(5) Size of sheets, measured to the margin of the area mapped. 


(6) Projection. 


(7) Meridian of origin; grid and/or graticule. 


(8) Scale. 

(9) Miscellaneous marginal information. 
(10) Whether coloured or in black. 
(11) Method of representation of relief. 


(12) Details of representation of roads, of railways, and of other features. 


A note is sometimes added on the value of the map, its legibility, and 


its accuracy. 
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A. SERBIAN AND JUGOSLAV GOVERNMENT ‘TOPOGRAPHICAL Maps 
(i) Main Series 


(1) 1: 25,000. (1918 Edition) 


In 1918 the Serbian General Staff (Belgrade) published two series on 
this scale, as follows: 


(a) Skoplje district. No latitude or longitude, but a grid covers each 
sheet of theseries. Six sheets, each 38 < 53 cm. In colours. 

Relief shown by contours in brown at Io m. intervals, with every tenth 
contour accentuated. Main roads in red, all others in black. Woods in pale 
green. Constructions and lettering in black. There is no key. 

(6) Belgrade district. Six sheets of similar style and appearance to (a). 
Each sheet 30 X 58 cm. 


(2) 1: 25,000. (1932 Edition) 

Produced by the Military Geographical Institute (Belgrade, 1932). Four 
sheets, each 47°5 xX 58 cm. Longitudes from Greenwich. 

Relief shown by contours in brown at 20 m. intervals, with every fifth 
contour accentuated. Roads in three categories, and railways in two 
categories. Woods tinted green. 


(3) 1: 50,000 

In course of production, by the Military Geographical Institute (Vojni 
Geografski Institut), Belgrade, but by 1938 only about one-quarter of the 
sheets had been completed and there is little available information about 
them. The series is similar in style and appearance to the other official 
Jugoslav maps on the scale of 1 : 100,000 and 1 : 200,o00—see (5) and (7) 
below. Each sheet covers 25 degrees of latitude and of longitude. 

Relief is shown by contours at 10 m. intervals. 


(4) 1:75,000. Karte des Kénigreiches Serbien 


Produced by the Serbian General Staff (Belgrade, 1888-95), as a series 
of 95 sheets. Each sheet 36 x 34 cm. The sheets have no key and no 
marginal information. Lettering is in the Cyrillic script. Longitudes from 
Paris. In five colours. 

Relief shown by contours in brown at 50 m. intervals. Roads in red, 
railways in black, water in blue, and woods in green. 

The map is much clearer to read than the contemporary uncoloured 
Austrian map published on the same scale, with relief shown by hachures. 


(5) I : 100,000 


Produced by the Military Geographical Institute (Belgrade, 1925-39). 
152 sheets, each of which covers 30 degrees of latitude and of longitude, and 
measures 40°3 X 55°3 cm. ‘There is no key on individual sheets; the 
characteristic sheet with map symbols is published in a separate booklet. 
There is no marginal information apart from the sheet name, scale, and 
date of publication. Graticule at 15 min. intervals (longitude from Paris), 
but meridians from Greenwich are also indicated in the map margins. ‘This 
series is the standard complete topographical map of the country. With 
the exception of 27 sheets printed in the Cyrillic script, all sheets are printed 
in the Latin script. 
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Relief shown by contours in brown at 20 m. intervals, with every fifth 
contour accentuated, and with additional pecked contours at 5 m. and Io m., 
and by spot-heights.. Submarine contours by blue dotted and pecked lines. 
Roads in red and black, four categories; railways in black, two categories. 
Other features and lettering on land areas are in black, with lettering for 
coastal features in blue. Woods in green, with green tree symbols for 
scattered trees. There are numerous other symbols for such features as 
wells, springs, bridges of various types, mills, factories, marsh meadows, 
vineyards, etc. 

On the whole, this series is clear and readable. 


(6) 1 : 200,000 


Produced in 65 sheets by the Topographic Services of the Serbian Aas 
between 1916 and 1920. This series in places is largely based on the older 
Austrian maps of this scale, but is unlike them in appearance. The lettering 
is in Cyrillic characters. Each sheet 55 xX 44°5 cm. Graticule at 15 min. 
intervals (longitudes from Paris). 

Relief shown by contours in red at 100 m. intervals, with every fifth 
accentuated. Roads in black, four categories, and railways in black, two 
categories. Woods tinted pale green. 


(7) I : 200,000 


In course of production by the Military Geographical Institute (Belgrade, 
1925- ). Only two sheets, however, had been published by 1938, but 
many other sheets were in an advanced stage of preparation. The map is 
similar in style and size to the I : 50,000 and I : 100,000 maps produced by 
the same authority. Each sheet covers one degree of latitude and of longi- 
tude, and measures 40°3 X 55°3 cm. Graticule drawn at 30 min. intervals. 

The main difference between this series and the 1 : 100,000 is that the 
contours on this are at 40 m. vertical intervals, with additional pecked 
contours at 20 m. and 10 m. Water in blue and woods in green. 


(8) 1: 1,000,000. Karta Kraljevine fugoslavije 


Compiled by S. P. BoSkovic, and produced by the Geographical Military 
Institute (Belgrade, sixth edition, 1936). Available both as a single sheet 
and in quarter sheets. ‘The single sheet measures 74°5 x 83 cm. Conic 
projection. Graticule drawn at one degree intervals, with 5 min. intervals 
of latitude and longitude shown at the margins (longitude from Greenwich). 

Relief shown by contours at 500 m. intervals, with layer colouring in 
rather dark shades of green and brown. Roads in red, three categories, and 
railways in black, three categories. Water in blue. The boundaries of the 
banovine are indicated. 

The map includes a key and a table giving the French and English 
equivalents of Serbo-Croat pronunciations. 


(ii) Official Town Plans 


(9) 1: 12,000. Beograda 


This is the only town plan published by the Military Geographical 
Institute (third edition, 1932). In colours, squared, and includes an index 
and list of street names. 
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B. Mars PuBLISHED BY THE GEOGRAPHICAL SECTION OF THE 
BRITISH GENERAL STAFF 


(i) Main Series 


(10) 1: 100,000. G.5S.G.5. Series 4396: Yugoslavia 


Produced in 168 sheets (1943), extending into Albania and into Hungary. 
The map is a heliographed copy of the original Jugoslav map on the scale 
I : 100,000—see (5), above—and therefore has the same symbols, system 
of colouring, size, graticule, etc. ‘The following details are added to each 
sheet in the series: 

A kilometre grid superimposed on the map, plotted on the Lambert 
Conical Orthomorphic projection. The grid lines are oblique to the grati- 
cule, and are coloured either red or blue according to the grid to which 
they are related. A marginal key explains the various grids. 

There is an index to adjoining sheets and a glossary of Serbo-Croat 
topographical terms and abbreviations used on the maps, with English 
translations. Unlike the original map, the G.S.G.S. series provides a key 
to the more important symbols on each sheet. 

Sheets printed in the Cyrillic script have the names of the chief towns 
and villages transliterated and printed in Latin script in red beside the 
original Cyrillic print. On these sheets there is also a marginal ‘conversion- 
table’, printed in red and giving the Serbian (Cyrillic) form, the Croat 
(Latin) equivalent, and the approximate English pronunciation. 


(11) 1: 250,000. G.S.G.S. Series 4413: Army/Air Map of Yugo- 
slavia 


This series is in course of production, 1944. Except for a few coastal 

sheets, each sheet covers one degree of latitude and of longitude, and 
measures 33°5 < 44°5 cm. Latitude and longitude are indicated at one min. 
intervals on the sheet margins (longitudes from Greenwich). Graticule 
drawn at 20 min. intervals. Isogonal lines are added at one degree intervals, 
in blue. Grid lines oblique to the graticule, drawn on the Conical Ortho- 
morphic projection, are superimposed in black. These are lettered and 
numbered in different colours according to the system to which they are 
related (as on the 1: 100,000 map). Local Mean Time as distinct from 
G.M.T. is indicated at the meridian. 
- Relief shown by contours at 50 m. and 100 m. and above this at 100 m. 
vertical intervals, with layer colouring in purple tints above the 100 m. 
contour. Summits are marked with heights in metres within a white tab 
to ensure legibility. Roads in brown, five categories; railways in black, 
four categories. Woods in green, water in blue, including areas liable to 
floods and areas of marsh. Lakes are shown in solid blue. The relative size 
of towns is indicated. 

Each sheet includes an index to adjoining sheets in the series; a com- 
pilation diagram; a table explaining the use of the grid systems; a key to 
symbols; a glossary of Serbo-Croat topographical terms with English 
translations; and a conversion scale for metres into feet. 


(12) 1: 250,000. G.S.G.S. Series 4088: The Balkans 


The six sheets in this series cover the southern part of Jugoslavia (as far 
north as latitude 42° 35’), produced in 1940. Sheets are marked with 
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latitude and longitude at one min. intervals in the margins, and are covered 
by a metric grid. Each sheet 48 x 46 cm. 

Relief shown by contours at 100 m. intervals, with every fifth contout 
accentuated.. Roads in red, two categories, and railways in black, two 
categories. Woods shown by close solid green dots; water in blue. 

The sheet includes an index to the relative reliability of the map; an 
explanation of the grid; an index to adjacent sheets; the scale in miles and 
kilometres; and a key to the symbols on the map. 

The map is marked as a provisional edition. 


(13) I : 500,000. G.S.G.S. Series 4072: Europe (Air Map) 


In course of production since 1940. Five sheets cover Jugoslavia (N.E. 
44/14; 44/19; 42/14; 42/18; 40/18). Conical Orthomorphic projection. 
Graticule drawn at 10 min. intervals and margins divided into minutes 
(longitudes from Greenwich). The map border is marked in divisions of 
statute miles. Isogonal lines are at 30 min. intervals. Local Mean ‘Time 
as distinct from G.M.T. is indicated at the meridians. Each sheet covers 
2 degrees of longitude and 4 degrees of latitude, and measures approximately 
st X 69 cm. Gridded. Scales drawn in statute miles and nautical miles. 
In five colours. 

Land over 100 m. is layer-coloured in tints of purple, with summits 
indicated by spot-heights in metres. Roads in red, three categories, and 
railways in black, two categories. The relative size of towns is indicated. 

There is a conversion table for metres and feet on each sheet, and a key. 


(14) I : 1,000,000. G.S.G.S. Series 2758: Europe (Layered Edition) 


Jugoslavia is covered by four sheets in this series (L33, L34, K33, K34), 
which is part of the International 1: 1,000,000 map series. Modified 
Polyconic projection. Each sheet covers 4 degrees of latitude and 6 degrees 
of longitude, and has a graticule at one degree intervals on the map. The 
margins are divided into 5 min. intervals (longitude from Greenwich). Scale 
is in kilometres and statute miles. In five colours. 

Relief shown by spot-heights in metres, with contours at 100 m. vertical 
intervals, and with layer colouring in shades of green and brown. Roads 
in red, three categories, and railways in black, three categories. Water in 
blue. The relative importance of towns is indicated. 

Marginal information includes a key to symbols, a key to adjacent sheets, 
a key to the frontiers of adjacent countries, and pronunciation glossaries. 


(15) 1: 1,000,000. G.S.G.S. Series 2758: Europe (Unlayered 
Edition) 
Details for this map are the same as for (14), except that the relief is 
not layered. 


(16) 1: 1,000,000. G.S.G.S. Series 2758: Europe (Army/Au 
Edition) 


In course of production since 1942. Details as for (14), from which it is 
compiled, but it differs from that series in that land below 100 m. is white 
and land above this height is shaded purple. There is a deep blue banc 
round the coasts. 
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Additional data on this map include isogonal lines at one degree intervals 
in blue lines; a scale of nautical miles; a conversion table for feet and 
metres; and the indication of Local Mean Time as distinct from G.M.T. 
at the meridians. 


(17) 1: 1,000,000. G.S.G.S. Series 3386: Yugoslavia 


A single sheet, produced in 1930. Size of sheet, 81°5 x 67°5 cm. It is 
similar to (16), but the area included within Jugoslavia is assembled as a 
single sheet from the four sheets of the International series. 


(18) 1: 1,000,000. G.S.G.S. Series 3886B: Railways in Yugoslavia 


An outline map, showing Jugoslavia on one sheet, with the coastline and 
rivers in blue, and railways in red, five categories. There are no contours. 
The graticule, projection, sheet size, etc., are as in (16). A second edition 
was published in 1941. 


(19) 1: 1,000,000. G.S.G.S. Series 4428: Geological Map of 
Jugoslavia 


Produced in 1943, this map is an exact reproduction in the original twenty 
colours of the Geoloska Karta Kraljevine Fugoslavije, prepared by K. V. 
Petkovié—see (33). 

A copy of this map is folded in the pocket at the end of this volume. 


(20) 1: 1,500,000. G.S.G.S. Series 3703 A (Ethnographical) 


Two sheets, entitled Northern Italy and South East Europe, in this 
Series, cover Jugoslavia;-produced in 1918. Conic projection. Each sheet 
68-6 x 58:5 cm. approximately. 

For the scale of the map, ethnographical distributions are shown in some 
detail. No new edition of this map has been published since 1918. 


(21) 1: 2,000,000. G.S.G.S. Series 2990: Yugoslavia, Romania, 
Bulgaria and Albania 


An outline map of the northern and central Balkans, produced in 1940. 
It includes the entire area of Jugoslavia. Conic projection, with a range of 
9 degrees of latitude and 17 degrees of longitude. Graticule drawn at one 
degree intervals (longitude from Greenwich). 

Water in blue, railways (three categories), towns and the outline are in 
black, and the map is overprinted in red with frontiers and district names. 


(22) 1: 2,500,000. G.S.G.S. Series 3975 F: Italy and the Balkans 


A generalized outline map produced in 1939. Conic projection. Graticule 
drawn at 4 degree intervals. Size of sheet, 90 x 58 cm. 

The sea is coloured blue, the land is left white. Frontiers, towns and 
rivers are in black, and the main railways in red. 
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(it) Town Plans 


(23) 1: 2,000. G.S.G.S. Series 4454: Kotor 


Produced in 1943, 39°5 X 51cm. In black and white, with water in blue 
There are no contours or spot-heights. There is no graticule. 


(24) 1: 3,250. G.S.G.S. Series 4454: Tivat Naval Dockyard 


Produced in 1943, and measuring 53 X 54°5 cm. In black and white 
with the water outline shown by a broad blue band. Latitudes and longitude: 
are indicated in the margin, but there are neither graticule nor grid line: 
on the map. Details of port buildings are shown. 'The map has no contours 


(25) 1: 4,000. G.S.G.S. Misc. No. go: Kumbur and Genovié 


Single sheet, produced in 1943, 59 X 28 cm. In black and white, witl 
water outline shown by a blue band. Details of port buildings are shown. 


(26) 1: 5,000. G.S.G.S. Series 4380: Zara 


Single sheet, produced in 1943, 57 X 38 cm. Latitude and, longitude 
indicated at the margins of the map. Grid superimposed on the plan 
Contours shown in brown at 10 m. intervals. Sea in blue and woods in green 


(27) 125,000. -G.8.G.5.-Series 4454: Spht 


Produced in 1944, 45 X40 cm., in colour. Graticule indicated at margins; 
grid lines (provisional) superimposed in brown. Sea in blue and woods in 
green. Important buildings in black, other buildings in grey. Roads in 
grey; railways in black, two categories. ‘The margins include an inset map 
of the Split peninsula; a key and a glossary of terms in English. 

Relief is not indicated. 


(28) 1: 7,000. G.S.G.S. Series 4454: Mostar 


A generalized plan copied from a guide-book and produced in 1943. 
Single sheet, 25 x 14:5 cm. Latitude and longitude are not shown, nor is 
there a grid marked on the map. Buildings and roads are indicated and 
named in black, with water in blue. 


(29) 1: 7,000 (approx.). G.S.G.S. Misc. No. 85: Dubrountk I 
(Port Gruz) 


Single sheet, produced in 1943, 37 X 33 cm. In black and white, with 
the water outline shown by a blue band. Details of port buildings and 
berths are shown. 


(30) 1: 7,500. G.S.G.5S. Series 4454: Nis 


A generalized plan produced in 1943 and described as a ‘diagrammatic 
guide to the layout and location of buildings’. The scale is only approximate 
and graticule positions at the margins are accurate only to the nearest 5 min. 
Size of sheet, 45 X 32°5 cm. Roads and buildings are given in black, and 
water in blue. , 
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(31) 1: 11,111. G.S.G.S. Series 4454: Dubrovnik and Gruz 


Single sheet, produced in 1943, measuring 69 xX 61 cm. Grid lines 
superimposed in blue. Graticule drawn at one min. intervals, in grey. 
Relief shown by contours at I5 m. intervals, with sea tinted blue. Tree 
symbols, roads, and the outlines of buildings and other features shown in 
grey, but important military buildings such as barracks, hospitals, etc., are 
shown in solid black with black lettering. 

There is an inset plan of Dubrovnik on the scale of I : 2,400, giving road 
names, buildings, etc. 


(92) G.S.G.S. Misc. No. 86: Gulf of Kotor 


Single sheet, produced in 1943, 67 <x 43 cm. This sheet consists of 
seven insets, comprising a map of the Gulf of Kotor (1 : 80,000), and 
large-scale plans of (H)ercegnovi, Kotor, Pijavica Point, Tivat Naval Dock- 
yards, Zelenika and Risan. In black and white, with the water outline shown 
by a blue band. Details of port buildings and berths are shown. 


C. JuGOsLAV ADMIRALTY CHARTS 


Jugoslav charts are published by the Jugoslav Hydrographic Institute 
- (Aidrografski Institut). A list of these charts is given in Katalog Navigaciskih 
Publikatya, Hidrografski Institut Mornarice (Beograd, 1937). 


D. BritisH ADMIRALTY CHARTS 


A list of the charts of the Jugoslav coasts, giving the scale, the size of sheets, 
dates of publication, and of new editions and large corrections, together 
with an index map of the sheets, is given in the Catalogue of Admiralty 
Charts and other Hydrographic Publications (H.M.S.O., London, annually ; 
latest edition, 1943). Index maps to the charts are also given in the 
Mediterranean Pilot, Vol. I1I (H.M.S.O., London, 19209). 

In addition to the charts of the coastal regions, Admiralty publications 
include 29 charts of the Danube, on the scale of 1 : 75,000, four of which 
relate to territory within Jugoslavia. 


E. GEoLocicaL Maps 


There are no complete series of large-scale geological maps of the country. 
There is a number of miscellaneous sheets, dating from various periods 
between 1900 and 1935, and published by various authorities. They are 
classified and discussed briefly under (i) small scale, and (11) large scale series. 


(i) Small scale geological series 


(33) 1: 1,000,000. Geoloska Karta Kraljevine Fugoslavije 


A simplified general geological map of Jugoslavia, produced by the 
Geographical Military Institute (Belgrade, 1930-31). Based on sources 
supplied by the Departments of Geology in the Universities of Belgrade 
and Zagreb, and prepared by K. V. Petkovié. Conic projection. Single 
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sheet, 64°5 x 81°5 cm. Graticule drawn at one degree intervals (longitude 
from Greenwich). Geological distributions are overprinted in a series of 
twenty different colours on to an outline base map showing coasts, rivers, 
names, etc., in grey. 

There is a detailed key to symbols and a rather inadequate legend for 
the geological divisions, given in both Serbo-Croat and in French. There 
is an English and French ‘key’ to the pronunciation of Serbo-Croat. 


(34) 1: 1,000,000. Rudarska Karta Kraljevine Fugoslavije 


A mining map of Jugoslavia, published by the Ministry of Mines and 
Forests (Belgrade, 1933). Other details are not available. 


(35) 1: 1,200,000. Bodenkarte des Kénigreiches Fugoslawien 


Compiled by A. J. Stebutt, and published as no. 1 of the Collection de 


Cartes de la Société de Géographie de Beograd (Beograd, 1931). It is a 
generalized soil map of Jugoslavia, published in colours, with fifteen pages 
of explanatory text. Size of sheet, 56 x 66cm. Conic projection. Graticule 
drawn at one degree intervals. Water in blue. Soil types are shown by 
twenty symbols printed in seven colours. A short explanatory text in 
Serbo-Croat and German accompanies the map. 


(36) 1: 1,200,000. Carte Géomorphologique Générale de Yougoslavie 


Compiled by P. S. Jovanovié, and produced as no. 3 of the Collection de 
Cartes de la Société de Géographie de Beograd (Beograd, 1933). It is a 
generalized morphological map of Jugoslavia, published in colours as a single 
sheet, 56 x 66 cm. Conic projection. Graticule drawn at one degree 
intervals (longitude from Greenwich). Water in blue. The regions exhibiting 
different morphological characteristics are shown in six colours (nine 
symbols). 


(ii) Large scale geological series 


A few of the following series relate to recently published geological maps 
of Jugoslavia, but most of them refer to old geological surveys undertaken 
by the Austro-Hungarian government. 


(37) 1:25,000. Geoloska Karta Okoline Beograde 


A detailed geological map, in one sheet, of Belgrade and its environs, 
south of the rivers Danube and Sava, produced by the Jugoslav Geological 
Survey (1931). The legend is in Serbo-Croat and French. 


(38) 1: 75,000. Geoloska Karta Kraljevine Fugoslavije 


Ten sheets produced by the Jugoslav Geological Survey (1931-35). Later 
publications are not known. 


(39) 1: 75,000. Geologische Ubersichtkarte von Kénigreiches Kroatien- 


Slavonien 


Started by the Landsregierung of Croatia and Slavonia after 1904. Only 
nine sheets were published. The legend is in German, but an explanatory 
text in Serbo-Croat and German is issued with each sheet. 
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(40) 1: 75,000. Geologische Specialkarte von Bosnien-Hercegovina 


Compiled by the Landsregierung of Bosnia and Hercegovina in 1909. 
Only a few uncoloured sheets were issued. The legends are in German. 


(41) 1: 100,000. Geoloska Karta Kraljevine Fugoslavije 


Eleven sheets of this new geological map were produced by the Geological 
Survey of Jugoslavia (1931-35). They are mostly for districts in eastern 
Serbia. The legends are in French and Serbo-Croat. 


(42) 1: 200,000. Geologische Ubersichtkarte von Bosnien-Hercegovina 


This series covers the whole of Bosnia and most of Hercegovina. The 
eastern sheets were produced with legends in German, by the Lands- 
regierung of Bosnia and Hercegovina (1906-10). ‘The western sheets were 
produced by the Geological Institute of Sarajevo (1921), with legends in 
Serbo-Croat and French. 

An explanatory text in Serbo-Croat accompanies the western sheets. 


F. GENERAL AND MISCELLANEOUS MAPS 
Topographical Maps 


(43) 1:200,000. General Karte von Mitteleuropa 


Produced by the Military Geological Institute of Vienna in 1916. 260 
sheets, 40 of which cover Jugoslavia. Size of sheet, 40 X 55 cm. Each 
sheet covers one degree of both latitude and longitude. Graticule drawn at 
30 min. intervals. "The sheet margins are divided into minutes (longitude 
from Ferro). 

Relief shown by hachures in brown, and by spot-heights, and on some 
Balkan sheets by contours. Roads in black, four categories, and railways in 
black, two categories. Woods in green and water in blue. The relative size 
of towns is indicated. 


(44) 1: 750,000. Karte des fugoslawischen Reiches 


Produced by the Military Geographical Institute of Vienna in 1920. 
Single sheet, 62 x 51 cm. Conic projection. Graticule drawn at one degree 
intervals (longitudes from Ferro). 

Relief shown by hachures and spot-heights in brown. Roads in red, and 
railways (three categories) in black. Water in blue. Frontiers are boldly 
marked in green. There is no key. The map is closely lettered with place 
names, giving for these the German version of the names in former Austrian 
territory. 


(45) 1: 800,000. Velika Zidna Karta Kraljevine Srba, Hrvata, 
Slovenaca 


A’ physical wall-map of Jugoslavia, prepared by V. Marinkovié and R. T. 
Tomié, and published by J. Cakloviéa (Zagreb, 1926). Size of sheet, 
86 xX 116 cm. Conic projection. Graticule drawn at 30 min. intervals 
(longitude from Greenwich). 

Relief shown by contours at 100, 200, and 500 m., and thence at a vertical 
interval of 500 m., with effective layer-tinting in green and brown. Roads 
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in red, two categories, and railways in black, two categories. The relative 
importance of towns is indicated. A very clear general map. 


(46) 1: 1,000,000. Fugoslavija 


A generalized map by J. Dedijer, published by Kiimmerley and Frey 
(Berne, 1919). Single sheet, 89 x 72°5 cm. Conic projection. 

Relief effectively shown by contours, layer-colouring, and an oblique 
purple hill-shading. ; 


(47) 1: 2,000,000. Fugoslavia 


Produced by J. Bartholomew and Son (Edinburgh, 1944). Size of sheet, 
50 X 49cm. Graticule drawn at degree intervals (longitude from Greenwich). 

Relief shown by layer colouring in shades of green and brown, with 
spot-heights in black. Rivers in black. Roads in red, two categories, railways 
in black, two categories. Frontiers by pecked line, tinted purple. 

A copy of this map is folded in the pocket at the end of Volume III of 
this Handbook. 


Climatic Maps 


(48) 1: 1,200,000. Niederschlagskarte des Kénigreiches Fugoslawien 


Compiled by H. Renier, and published as no. 4 of the Collection de Cartes 
de la Société de Géographie de Beograd (Beograd, 1935). A generalized 
rainfall map of Jugoslavia. Single sheet, 56 x 66 cm. Conic projection. 
Graticule drawn at one degree intervals (longitude from Greenwich). 
Rainfall shown in various tints of blue and yellow. 


Zoo-geographical Maps 


(49) 1: 1,200,000. Carta Fugoslaviae Zoogeographica 


Compiled by J. H. HadzZi, and produced as no. 2 of the Collection de 
Cartes de la Société de Géographie de Beograd (Beograd, 1931). It is a 
generalized map in colour showing zoological distributions, single sheet, 
56 x 66 cm. Conic projection. Graticule drawn at one degree intervals 
(longitude from Greenwich). 


Administrative Maps 


(50) 1: 1,000,000. Prirucna Karta Kraljevine fugoslavije 


An administrative map, produced by Freytag and Berndt (Vienna, 1930) 
to show the banovina divisions. Single sheet, 71 x 86 cm. Conic projection. 
Graticule drawn at one degree intervals (longitude from Greenwich). In 
colours. 


(51) 1: 1,000,000. Mali Zemljovid Kraljevine Fugoslavije 


An administrative map compiled by A. Gavazzi (Zagreb, 1938). Single 
sheet, 83:5 x 66 cm. Administrative districts (banovine) are coloured 
differently, against a background of relief shown by hill shading. Main 
roads are indicated, and railways in two categories. Towns are shown in 
their relative importance. 
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Communication Maps 


(52) 1: 600,000. Karta Automobilskth Puteva Kraljevine Fugoslavije 


Produced by P. MadZarevié (1936; second edition 1940). It comprises 
a road map in four sheets, each 58 <x 66 cm. Conic projection. Relief 
shown by contours and layer-tinting. Roads (four categories) and railways 
shown. Through plans of the chief towns as insets. 


(53) 1: 600,000. Autostrassenkarten 


A motoring map of Jugoslavia in two sheets, being part of a series that 
covers the Balkan Peninsula on this scale, produced by Freytag and Berndt 
(Vienna, 1933-40). Size of sheet, 68 x 81 cm. There is no graticule, but 
latitude and longitude are marked in the margins (longitude from Greenwich). 

Relief shown only by spot-heights in metres. Roads in black, with main 
roads marked in yellow, four categories. Railways are indicated. Water 
in blue, forests tinted green. ‘There is a detailed key in the map margin, 
in French, German, English, and Serbo-Croat. 

There are through route plans for the towns of Dubrovnik, Osijek, 
Sarajevo, Split and Zagreb. 


(54) 1: 1,000,000. Zidanje Automobilskog Kluba Kraljevine Fugo- 
slavije 
A road map of Jugoslavia, produced by the Autoklub Fugoslavija (Beograd, 
1937). Single sheet, 56°5 xX 75 cm. Conic projection. Graticule drawn 
at one degree intervals (longitude from Greenwich). 
Relief indicated by spot-heights in metres. Coastline in blue. Roads 
shown in red, three categories, with distances indicated between the towns 
along the main routes. 


(55) 1: 1,000,000. Zeljeznice Kraljevine S.H.S. 


A railway map of Jugoslavia, prepared by F. J. Mati¢é and published as 
one sheet by Freytag and Berndt (Vienna, 1923). Single sheet, 65°5 x 78:5 
em. Conic projection. Latitude and longitude are not marked. Grid 
squared for distances of 65 km. 

Railways in five categories in various groups shown by six colours. 


(56) 1: 1,000,000. Aviation Map 


Two sheets (Rome and Sofia) of the International series, in course of 
production by the Service Géographique de l’ Armée (Paris, 1936—-__), cover 
Jugoslavia as an aviation map. Size of sheet, 74°5 < 55 cm. Lambert 
Secant Conic projection. Each sheet covers 5 degrees of latitude and 9 of 
longitude. Graticule drawn at one degree intervals. Intervals of 10 min. 
are marked in the margins. Isogonal lines are marked at 30 min. intervals. 

Relief shown by layer-colouring in shades of brown, with contours at 
200 and 500 m., and thence at a vertical interval of 500 m. Water in blue 
and woods in green. ‘Towns are indicated according to size. 

The key is mainly devoted to aeronautical symbols: e.g. there are ten 
different symbols for airfields and seaplane stations. Areas dangerous for 
flying, or forbidden, are boldly marked on the map. 
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Economic and General Maps 


(57) 1: 600,000. Zemlovjd Kraljevine Ffugoslavije 


A wall-map compiled by A. Gavazzi and produced by the Jugoslav 
Academy of Science Press (fourth edition by I. Juras, Zagreb, 1936). Single 
sheet, 105 X 139 cm. Conical equidistant projection. Graticule drawn at 
one degree intervals (longitude from Greenwich), with margins divided 
10 min. intervals. In colours. 

Relief shown by light brown hill-shading with spot-heights in black; main 
upland areas are tinted brown and lowland areas tinted green. Submarine 
contours in blue at 100, 150, 200, 300, 600, 900, 1,200 m., with spot-depths 
in blue. Coastline, lakes, rivers, and marshes in blue. Roads shown by 
thin, double black lines, one category, and railways by heavy black lines, 
three categories. International frontier emphasized in purple, banovina 
boundaries in red. Towns shown according to size, seven grades. Miscel- 
laneous symbols for mines, civil airfields, and limits of river navigation. 


(58) 1: 750,000. Karta Kraljevine Srba, Hrvata i Slovenaca 


A general map of Jugoslavia, showing ‘The places of Culture, Industry 
and Commerce of the Kingdom of the Serbs, Croats and Slovenes’. Pro- 
duced by F. Peyera (Zagreb, 1924). Single sheet, 122 X 90 cm. Conic 
projection, with graticule drawn at 30 min. intervals, longitude from 
Greenwich. , 

Symbols marking the distribution of Industry, etc., are in red and yellow. 


(59) Karta Kulture Kraljevine Srba, Hrvata 1 Slovenaca 


A wall-map, measuring 101 X 125 cm., compiled by V. Markinovié, and 
published by M. J. Stefanoviéa and Company (Belgrade, 1923). Conic 
projection. Thirteen inset maps in colour; these are a general map of 
Jugoslavia on a scale of 1: 1,500,000; a plan of the site of Belgrade (1 : 
17,000); and eleven other maps, each measuring 28 x 30 cm., on a scale of 
I : 2,500,000, and showing the following features: relief, administration, 
military divisions, educational centres, natural vegetation, historical develop- 
ment, population, language and dialects, episcopal sees, industries, and 
mineral resources. 


Linguistic Maps 


Linguistic maps covering the Balkan peninsula and the old Austro-Hun- 
garian empire are many in number and often conflicting. From the mass 
of material that is available, the following maps, in addition to (20) above, 
will serve to give an idea of linguistic distributions. 


(60) 1: 1,500,000. Das Bulgarentum auf der Balkanhalbinsel im 
Fahre 1912 


One sheet in colours (60 cm. X 40 cm.) accompanying A. Ischirkoff’s 
‘Ethnographische Karte des Bulgarentums auf der Balkanhalbinsel im 
Jahre 1912’, Petermanns Mitteilungen, vol. LX1, pp.339-43 (Gotha, 1915). 


: 
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(61) 1: 1,500,000. Ethnographische Karte der Balkanhalbinsel 


One sheet in colour (66 cm. xX 50 cm.) accompanying J. Cviji¢, ‘Die 
ethnographische Abgrenzung der Vélker auf der Balkanhalbinsel’, Peter- 
manns Mitteilungen, vol. L1x, pp. 113-18 (Gotha, 1913). 


(62) 1 : 3,000,000. Ethnographical Map of the Balkan Peninsula 


One sheet in colour (48 cm. x 43 cm.), accompanying J. Cviji¢é, La 
Péninsule balkanique: Géographie humaine (Paris, 1918), and also issued 
separately. ‘This map in a slightly different form also accompanies J. Cvijié, 
“The Geographical Distribution of Balkan Peoples’, Geographical Review, 
pp. 345-61 (New York, 1918). 


(63) 1: 3,220,177. A Sketch Map of the Linguistic Areas of Europe 
Four sheets in colour. Published by Edward Stanford, London, 1917. 


(64) The preliminary Jugoslav Census Report for 1921 was accompanied 
by nine coloured maps each on a scale of I : 1,500,000 showing 
distributions of confessions and languages. 


(65) Atlas of Dalmatia 


Giotto Dainelli’s La Dalmazia (Instituto Geografico de Agostini, Novara, 
1918) comprises a volume of text and an atlas. The latter includes numerous 
maps showing physical features and economic and linguistic distributions 
on a scale of 1 : 1,000,000 and I : 1,500,000. 


(66) Ethnographic Atlas of Slovenia 


G. M. S. Leader’s Ethnography of the North-west Frontier of Fugoslavia 
(London, 1942) reproduces an interesting series of linguistic maps prepared 
by different authorities. 


Town Plans 


(67) 1: 20,000. Plan Beograda 


Produced by the Geographical Institute (Belgrade, n.d. but prior to 1935). 
Single sheet, 47 < 55 cm. Incolours. There is an index to street names in 
the margin. Graticule drawn every 250 m. and numbered for reference. 


Appendix II 
SOILS 


It is usual in modern soil science to lay considerable stress upon the mode of origin 
and the course of development of soils. The soils of Jugoslavia are both varied in 
their origin and in their stage of development, and they differ in important respects 
from region to region. The following are the more important soil types classified 
according to the factors which control their origin. 


A Climatic Conditions 


(i) Bleached Earths, or Podsols, are soils which have developed relatively long in 
the position in which they now occur, and under cool and humid climatic con- 
ditions. Some of the products of the decomposition of the mineral components 
are leached from the upper layer and re-deposited at a lower horizon. The longer 
the soils have been in position, and not subjected to drastic climatic or other 
changes, the more marked become three layers, or ‘horizons’ within them. These 
are (a) the leached horizon, from which much of the soluble material has been 
dissolved out; (5) the horizon within which there is the deposition of some of the 
materials tenes from horizon (a); and (c) the parent rock. 

(ii) Brown Earths have a typical reddish-brown colour, owing to the presence 
of iron compounds... They are pre- -eminently soils of rather wetter districts but 
their humus content is not high. 

(iii) Red Earth, or ‘Terra Rossa’, as developed on karst mountains, is derived 
directly from the solution of limestones under Mediterranean, or closely allied, 
climatic conditions. Some of the karst limestones are almost pure calcium car- 
bonate and, when dissolved by rain-water, these leave behind a small residue of 
insoluble cubeanees: which form the ‘red earth’. The soil owes its colour to iron 
compounds; the ieeece out of the lime is almost complete—a percentage of 
calcium oxide as low as 0:68 having been recorded from some soil samples. Red 
earth is usually granular to coarsely granular in structure, and is now rarely the 
soil of fertile areas, This is partly because it is usually very shallow and partly 
because it is poor in soluble nutritional salts. When transported into hollows and 
valleys, and when mixed with organic debris, however, it makes easily worked and 
moderately to highly valuable agricultural land. The same is true when red earth 
is made the basis of soil on artificial terraces. 

(iv) Black Earth or Chernozem (Tschernosem). This is the name given to soils 
which have large quantities (most often from about 8 to 10 %) of humified matter. 
These soils are very dark in colour. High summer and low winter temperatures 
play a part in the production of the dark colour. The reaction is either neutral or 
alkaline. The soils are rich, easily worked, and valuable for agricultural purposes. 
In the high mountains, there are examples of alpine meadow soils which are 
sometimes classified as a form of black earth. 


B Local Conditions 


(i) Mobile sand is often piled up by the wind in the form of dunes in the vicinity 
of the Danube (see pp. 37; 39-40). 

(ii) Skeletal soils occur in most mountain areas and are either shallow layers of © 
humus or of partially-weathered rock surfaces. Many parts of the karst are so 
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denuded of soil that they have extensive bare rock exposures. Skeletal soils vary 
greatly and are much affected by the nature of the parent rock. 
(iii) Calcareous soils are derived from limestones under conditions other than 
those associated with a Mediterranean type of climate, but they represent soils 
which have not been in position sufficiently long for the full action of climate to 
be evident. Such soils are widespread in Jugoslavia; they are rather varied and to 
some of them the name rendzina is applied. 
(iv) Smonitza is a-soil which has some of the characters of black earth but is 
formed from the beds of dried-up lakes and marshes. 
(v) River valley and lowland ‘moor’ soils occur along and near rivers and range 
from a black earth to a form of peat. ; 
(vi) Saline soils are formed locally, in the drier parts of Jugoslavia, especially 
in the Danubian plain and in the Vardar basin. 


Distribution of the Chief Types of Soils 


The distribution of the chief types of soils is shown in Figs. 97 and 98. 
There is a predominance of skeletal soils (i.e. of soils in early stages of formation) in 
the mountainous districts of Jugoslavia. The formation of deep mature soils in such 
regions has been hindered not only by the steep gradients but also by the destruc- 
tion of the forest cover in past centuries, with resulting soil erosion. 

On the islands and western littoral, where limestones are the predominant rock, 

red earth (terra rossa) is the predominant soil, and occurs most often in small 
pockets and patches. A very large part of this western region is covered with scree 
and stones of skeletal soils that would develop into red earth if they remained long 
enough in position. In some areas there are also outcrops of the limestone called 
dolomite which, in weathering, leaves a richer residue than does a limestone 
composed of pure calcium carbonate; therefore these, locally, give a deeper and 
more fertile soil. ‘Though red earth is the distinguishing soil of the karstlands, 
both on the Dalmatian islands and in some of the mainland valleys near the coasts, 
there are also numerous small areas of alluvial deposits and soils related to black 
earths, which make these localities amongst the most fertile in the country. 

In central Jugoslavia, podsols are the dominant soils, with extensive areas of 
skeletal podsols south of the Sava. These soils show, however, a good deal of 
variation locally according to the rock types; for instance, skeletal soils derived 
from serpentines (see pp. 74-5) develop special characteristics which locally affect 
the nature of the vegetation. 

The special feature of the soils of eastern Jugoslavia is the wide extent of the 
areas of brown earths and included smonitza. In the south where there has been 
much soil erosion the brown earths are limited to the plains and river valleys. 

The plains of the Danube basins in the north-east are notable for their almost 
continuous stretches of very fertile black earth. Locally, throughout the black 
earth areas, there are patches of saline soils which are rather more abundant in the 
west, while considerable areas of flooded ground, with alluvial deposits, occur 
near the Danube and its main tributaries. 


Bibhographical Note 


The most recent and reliable survey of the soils of Jugoslavia is by A. J. Stebutt, 
Bodenkarte des Kénigreiches Fugoslawien (Beograd, 1931), a soil map in colours on 
the scale of 1 : 2,000,000; this is No. 1 of the Collection de Cartes de la Société de 
Géographie de Beograd (Beograd, 1931). The map is accompanied by a short 
explanatory account—pp. 1-7 in Serbo-Croat and pp. 8-15 in German. 
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Fig. 97. Generalized soil regions of Jugoslavia: western section 


Based on A. I. Stebutt, ‘Bodenkarte des Kénigreiches Jugoslawien’, which is No. 1 
in the Collection de Cartes de la Société de Géographie de Beograd (Beograd, 1931)-| 





Fig. 98. Generalized soil regions of Jugoslavia: eastern section 
Abbreviations : D. Lake Dojran; O. Lake Ohrid; P. Lake Prespa; S. Lake Skadar. 
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INDEX OF PLANT NAMES 


The following list contains the botanical names of the plants men- 
tioned in Chapter VIII ; it is arranged in groups and in alphabetical 
order in English. The botanical (Latin) names are given in the 
second column. Vernacular names are not always available and even 
when they exist they may be vague in application, ambiguous in 
use or otherwise misleading. The abbreviation ‘spp.’ which occurs 
from time to time in the second column after a generic name indicates 
that more than one species of the genus is included under the English 
name. ‘Thus ‘Quercus spp’ means ‘several species of the genus 
Quercus’, or, more simply, ‘several kinds of oak’. 


English name 
TREES : 

Alder 

Aleppo pine 

Ash (common) 

Aspen 

Austrian pine 

Balkan pine 

Bead-tree 

Beech 

Birch 

Black pine 

Black poplar 

Chestnut 

Corsican pine 

Crab 

Cypress 

Elm 

Flowering ash 

Gean 

Hairy oak 

Holm oak 

Hop hornbeam 

Hornbeam 


Botanical name 


Alnus spp. 

Pinus halepensis 

Fraxinus excelsior 
Populus tremula 

Pinus nigra var. austriaca 
Pinus peuce 

Mela azederach 

Fagus silvatica 

Betula alba 

Pinus nigra 

Populus nigra 

Castanea sativa 

Pinus nigra var. pallasiana 
Malus communis 
Cupressus sempervirens var. fastigiata 
Ulmus spp. 

Fraxinus ornus 

Prunus avium 

Quercus lanuginosa 
Quercus ilex 

Ostrya carpinifolia 
Carpinus betulus 
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English name 


Hungarian oak 
Maple 
Mountain ash 
Nettle tree 

Oak 

Omorika spruce 
Oriental hornbeam 
Oriental plane 
Poplar 

Scots pine 
Service tree 
Sessile oak 
Silver lime 
Spruce 

Stalked oak 
Sycamore 

Tree of heaven 
Turkey oak 
White fir 

White poplar 
White-barked pine 
Wild olive 
Wild pear 
Willow 

Wych elm 


BRUSHWOOD PLANTS: 


Bearberry 
Black broom 
Black bryony 
Blackthorn 
Box 

Bramble 
Broom 
Cherry laurel 
Common juniper 
Cornel cherry 
Cowberry 
Dogwood 
Christ’s thorn 
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Botanical name 


Quercus conferta 
Acer campestre and Acer spp. 
Sorbus aucuparia 
Celtis australis 
Quercus spp. 

Picea omorica 
Carpinus orientalis 
Platanus orientalis 
Populus spp. 

Pinus silvestris 
Sorbus torminalis 
Quercus petraea 
Tilia tomentosa 
Picea abtes 

Quercus robur 

Acer pseudoplatanus 
Ailanthus altissima 
Quercus cerris 

Abies alba 

Populus alba 

Pinus leucodermis 
Olea europaea var. oleaster 
Pyrus communis 
Salix spp. 

Ulmus glabra 


Arctostaphylos uva-ursi 
Cytisus nigricans 
Tamus communis 
Prunus spinosa 
Buxus sempervirens 
Rubus spp. 

Spartium junceum 
Prunus laurocerasus 
Juniperus communis 
Cornus mas 
Vaccinium vitis-idaea 
Cornus sanguinea 
Paliurus spina-christi 
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English name 


Dwarf juniper 
Elder 

Flowering ash 
Hawthorn 
Hazel 

Heaths 

Holly 

Ivy 

Juniper 

Kermes oak 
Laurel 
Lauristinus 
Lilac 
Macedonian oak 
Mastic 
Mediterranean juniper 
- Mountain blaeberry 
Mountain pine 
Myrtle 
Phillyrea 

Privet 

Red juniper 
Rock-roses 

Rose 

Rosemary 

Sage 

St John’s bread or locust 
Spiny burnet 
Spurge 
Strawberry tree 
Thyme 
Traveller’s joy 
Tree heath 
Turpentine tree 
Wayfaring tree 
Whorled heath 
Whortleberry 
Wig-tree 

Wild vine 


Yellow jasmine 
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Botanical name 


Juniperus communis var. nana 
Sambucus nigra 
Fraxinus ornus 
Crataegus spp. 
Corylus avellana 
Erica spp. 

Ilex aquifolium 
Hedera helix 
Funiperus spp. 
Quercus cocctifera 
Laurus nobilis 
Viburnum tinus 
Syringa vulgaris 
Quercus macedonica 
Pistacia lentiscus 
Funiperus oxycedrus 
Vaccinium uliginosum 
Pinus montana 
Myrtus communis 
Phillyrea media 
Ligustrum vulgare 
Funiperus phoenicea 
Cistus spp. 

Rosa spp. 
Rosmarinus officinalis 
Salvia officinalis 
Ceratonia siliqua 
Poterium spinosum 
Euphorbia myrsinites 
Arbutus unedo 
Thymus spp. 
Clematis vitalba 
Erica arborea 
Pistacia terebinthus 
Viburnum lantana 
Enica verticillata 
Vaccinium spp. 
Cotinus coggygria 
Vitis vinifera var. silvestris 
Jasminum fruticans 
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English name 
CLIFF AND Rock PLANTS: 


Bird’s foot trefoil 
Caper 
Convolvulus 
Everlasting flower 
Iris 

Kidney vetch 
Samphire 
Sea-lavender 
Stock 

Tree mallow 
Wild cabbage 


Botanical name 


Lotus spp. 

Capparis rupestris 
Convolvulus cneorum 
Helichrysum ttalicum 
Iris spp. 

Anthyllis barba-jovts 
Crithmum maritimum 
L[imonium spp. 
Matthola spp. 
Lavatera arborea 
Brassica spp. 


MarRSH AND SAND-DUNE PLANTS 
(a) Dune and Pebble-beach Plants: 


Campion 
Couch grass 
Sea-holly 

Sea rush 
Sedge 
Spurge 
Yellow-horned poppy 


(6) Salt-Marsh Plants: 
Glasswort 
Saltwort 
Sea aster 
Seablite 
Sea lavender 
Sea plantain 


Silene spp. 
Agropyron spp. 
Eryngium maritimum 
Funcus maritimus 
Carex spp. 
Euphorbia spp. 
Glaucium flavum 


Salicornia spp. 
Salsola spp. 
Aster tripolium 
Suaeda spp. 
Limonium spp. 


Plantago spp. 


(c) Freshwater Marsh or Bog Plants: 


Bladderwort 

Bog bean 
Bog-moss 
Branched Burreed 
Bulrush 

Burreed 

Cotton grass 


Duckweed 


Utricularia vulgaris 
Menyanthes trifoliata 
Sphagnum spp. 
Sparganium ramosum 
Scirpus lacustris 
Sparganium spp. 
Eriophorum angustifolium 
Lemna spp. 
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English name 

Fen sedge 
Flowering rush 
Fringed water lily 
Frogbit 

Giant reed 
Horned pondweed 
Hornwort 
Pondweeds 
Purple loosestrife 
Reed-grass 

Reed mace 

Reed meadow grass 
Sedge 

Stonewort 
Sundew 

Tape grass 

Water bistort 
Water chestnut 
Water fern 

Water milfoil 
Water mint 
Water plantain 
White water lily 
Willowherb 
Yellow flag 
Yellow water lily 


MARINE PLANTS: 


Sea grasses 


Botanical name 


Cladium mariscus 
Butomus umbellatus 
Limnanthemum peltatum 
Hydrocharis morsusranae 
Arundo donax 
Zannichelha palustris 
Ceratophyllum demersum 
Potamogeton spp. 
Lythrum spp. 
Phragmites communis 
Typha spp. 

Glyceria maxima 

Carex spp. 

Chara spp. 

Drosera rotundifolia 
Vallisneria spiralis 
Polygonum amphibium 
Trapa natans 

Salvinia natans 
Myriophyllum verticillatum 
Mentha aquatica 

Alisma plantago-aquatica 
Nymphaea alba 
Eptlobium spp. 

Iris pseudacorus 

Nuphar luteum 


Posidonia caulini 
Zostera marina 


Appendix IV 
NOTE ON PLACE NAMES 


Two official languages: are recognized in Jugoslavia, namely Serbo-Croat 
and Slovene. Of these two, Serbo-Croat is spoken by the majority 
of the inhabitants of the country and it is the language most generally 
used for government purposes. Slovene is written in a Roman (latinica) 
alphabet while Serbo-Croat is written in both Roman and Cyrillic 
(éirilica) alphabets. Both alphabets contain thirty letters, and the Cyrillic 
characters can be transliterated into their Latin (Roman) equivalents, with 
the use of diacritical marks. This transliteration, however, while giving an 
exact and standardized spelling of place names, is not phonetic and therefore 
provides little indication of pronunciation to foreigners. ‘The two alphabets 
are printed on p. 307; they are also reproduced in Alphabets of Foreign 
Languages, pp. 42-3 (2nd edition, P.C.G.N. London, 1933) with R.G.S. 
II phonetic equivalents added as a guide to pronunciation. 

The best complete map of the country is that published by the Jugoslav 
government on a scale of 1: 100,000; details of this map are given on pp. 283 
and 285. For areas in the west and north, sheets are published with the 
names in Roman script; in the sheets for ‘the east and south, names are 
printed in Cyrillic. The names of foreign features and of foreign enclaves 
within the state frontier are given in the official Jugoslav form: hence Zadar 
for Italian Zara. 

The choice of forms for place names in Jugoslavia used by various bodies 
are summarized below: 


(i) The Permanent Committee on Geographical Names (P.C.G.N.) 


As Jugoslavs make official use of a Roman alphabet, the P.C.G.N. accepts 
Jugoslav names in the forms in which they appear in the ‘Latin’ sheets of 
the official 1:100,000 map, and transliterates those names which appear in 
Cyrillic. 


(ii) Geographical Section of the General Staff 


The Geographical Section of the General Staff now follows the policy of 
the P.C.G.N. and accepts without alteration the names and geographical 
terms as used on the official Jugoslav map, 1:100,000 published in Latin 
script. For sheets published in Cyrillic script, the policy is to adopt the 
Jugoslav transliteration into Roman. As a guide to pronunciation, the 
R.G.S. II phonetic equivalents are printed on the margin of many of the 
sheets. 


(iii) Hydrographic Department, Admiralty 
Current British Admiralty Charts and Sailing Directions show official 
Jugoslav place names in the Latin alphabet, with diacritical marks. Geo- 
graphical terms, however, are translated and the qualifying Jugoslav names 
are given in the nominative case rather than in the adjectival form: thus 
Splitskt Kanal becomes Split Channel on the Admiralty Charts. A few 
inconsistencies occur when the adjectival form is retained, e.g. Splitska 
Passage or when the geographical term is not translated, e.g. Dugi Otok. 
GH (Jugoslavia—I) 20 
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In the forthcoming seventh edition of the Mediterranean Pilot, vol. 11, 
all Jugoslav place names are revised and official Jugoslav names as used 
on the Jugoslav Admiralty Charts are adopted. Geographical terms are 
not translated. 


THE SPELLING OF PLACE NAMES IN THIS HANDBOOK 


The principle laid down in the P.C.G.N. policy is accepted by both the 
Geographical Section of the General Staff and by the Hydrographic Depart- 
ment of the Admiralty. The following usage has therefore been adopted 
for this Handbook: 

(i) The spelling of the name of the country adopted for the Handbook is 
Jugoslavia, which is also the official name of the country. 

(ii) Where familiar English versions of place names do not exist, the 
rendering of names and geographical terms as given in the official i: 100,000 
map of Jugoslavia is adopted and printed in Latin script. Two other 
exceptions have also been made: 


(a) In the coastal descriptions, geographical terms are often translated 
and the adjectival form is rendered as a nominative: e.g. Mljet Channel 
for Mljetski Kanal and Gulf of Kotor for Boka Kotorska. Similarly 
Lake Ohrid and Lake Prespa occur in place of the official Ohridsko 
Jezero and Prespansko JFezero. 

(b) In historical context, conventional forms are given in addition to the 
official forms. 


Two alphabets are employed i in Jugoslavia, namely the Latin and the Cyrillic 


alphabets. 


Appendix V 


JUGOSLAV ALPHABETS 


The conversion of one alphabet to the other is direct with no 
loss of phonetic accuracy. Slovene is also written in the Latin alphabet, 
with the exception of ‘d, é and d¥. The following table gives printed and 
cursive examples of the two alphabets in parallel columns, together with a 


key to their approximate pronunciation in English. 


Latin (Latinica) | Siri 


Printed 


Z2ZSZCPRCAUNNDYDOOSSD 


¢ 


GQEeCKrOQOE Meu nz yo 


Nec 


CS Oe Cy Se AS Oy ek SO ee e.2 2 2 ere me ee a aa SSS 


Cursive 


SALAH SVS SSOP AIUeINAMYHOeTAHOS 


ma Ce TD 


dBW 


RE wWwYy AD og 8 3 as S AW. | N Ne © QAO F WH 
SESE XM SOM RAM VFAOFSTSsase TPREMKR USMS 


Printed 


Oo 


EX K€ KKB BAHGOVASCTTS SHS REY PCHQSC ANS 


Seo CORES GOQRSFRSLAKLYLSD POABAS 


a RTI pate we are el 


Cyritiic (Cirilica) 


Cursive 


at 
EA NE RAR SHH &BVASCTALE &® B™ & YO VB eIM & HOA 





Pe et, ten PRONUNCIATION 


Like @ in car 


English 5 


English v 
Like g in good 
English d 


Between j in June and d in dune 


| Like e in end 


Like s in measure 


| Like z in zeal 


Like ec in keen 
Like y in year 
English’ 
English J 

Like & in million 
English m 
English 2 


Like mi in pinion 


| Like o in more 


English p 
English 


| Like ss in pass 


English ¢ 


| Between ch in choose and ¢ in ¢reature | 


Like 00 in room 
English f 

Like ch in loch 
Like ts in cats 
Like ch in church 
Like 7 in joy 

Like sh in sheet 


| 


WM Sec eter od 


Appendix VI 
CLIMATIC TABLES 


Meteorological data are available for most parts of Jugoslavia, but the reliability 
of the mean values varies, owing to the changing duration and the intermittent 
recording in different parts of the country. Mean values given for the same 
stations sometimes show appreciable discrepancies in different sources. Many 
climatological tables are included in the works mentioned on p. 255, and these 
provide the sources from which data have been assembled for the following tables: 


I. Mean monthly temperatures 
II. Mean monthly rainfall 
III. Mean monthly number of rain days 
IV. Mean monthly relative humidity 
V. Cloudiness: mean monthly values 
VI. Mean monthly number of days with thunder ~ 
VII. Mean monthly number of days with frost 
VIII. Mean monthly number of days with snowfall 


The positions of the thirty stations given in Tables I and II are shown on Fig. 99. 
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Fig. 99. Key to the positions of the climatic stations 
given in the climatic tables 
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CONVERSION TABLES 


METRIC AND BRITISH UNITS 


It is customary to think of the ‘ metre’ and the ‘ yard ’ as representing unalterable 
units of length. This is not so. The metre was originally intended to be the 
10,000,000th part of the earth’s meridional quadrant. But the accurate determina- 
tion of this length proved to be extremely difficult—partly for technical reasons, and 
partly because of different conceptions of the ‘ figure of the earth ’. In view of these 
difficulties it became necessary to define the length of the metre in terms of suitable 
metal bars measured under specified conditions of temperature, pressure, humidity, 
etc. Similar standard bars were also used to define the length of other units such as 
the yard. As all these metallic standards are subject to change, conversion tables 
differ according to the date of comparison between different bars. The tables that 
follow are based on the comparison between the yard and the metre made in 1895. 
This made 1 metre equivalent to 39°370113 in. 


Metric System: List of Prefixes 


Deca means ten times. Deci means a tenth part of. 
Hecto means a hundred times. Centi means a hundredth part of. 
Kilo means a thousand times. Milli means a thousandth part of. 


In abbreviations the Decametre, etc., is Dm., and the decimetre, etc., dm. 


Note on ‘ Nautical’, ‘ Geographical’ and ‘ Statute’ miles 


A British ‘ nautical mile ’ is the length of the minute of the meridian at any given 
latitude, and is therefore a variable unit. It is given in feet for Clarke’s 1880 
spheroid by the formula 

60771°I — 30°7 cos 2 Lat. 


This is the sea mile of the scale of latitude and distance of the Admiralty Charts. 
From the above formula it will be found to vary from 6,046-4 ft. at the equator 
to 6,107°8 ft. at the poles, being 6,077°1 ft. at latitude 45°. 

The so-called ‘ international nautical mile’ of 1,852 m. or 6,076 ft. is the length 
of the minute of the meridian at latitude 45° on the international spheroid. This 
corresponds to the 6,077 ft. for Clarke’s spheroid. 

A ‘ geographical mile’ is a fixed unit, being defined by some as the length of 
a minute of the equator and by others as that of the minute of the meridian at 
latitude 45°. According to the former definition its value on Clarke’s spheroid 
is 6,087 ft. and according to the latter 6,077 ft. The round figure 6,080 is usualy 
adopted for the purposes of ordinary navigation. 

The British ‘ statute mile ’ measures 5,280 ft. 


List OF CONVERSION ‘TABLES 


PAGE 
1. Length : ‘ : : 4 ‘ : : “ ‘ ‘ . 2a 
2. Area . $ : : , f : j ‘ : . a 
3. Yield per ke Vives P ; : ; ; : ; : : . saa 
4. Volume and Capacity . ’ : ‘ . ; : : ; - sae 
5. Weight . é ; : , : ; ‘ z ‘ : . 2a 
6. ‘Temperature : Equivalents of Fahrenheit and Centigrade Scales . . sa 
7. Pressure : Equivalents of Millibars, Millimetres of Mercury, and Inches 
of Mercury at 32° F. in Latitude ans 3 : : 324 
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INDEX 


Acacias, 103 

Achillea, 269 

Adakale, 107 

Administrative maps, 292 

Admiralty Charts, 289 

Adriatic Sea, 1, 10, 14 ef seg., 53, 54, 
73, 76, 121-216 passim (and figs.) 

Aegean Sea, 9, 10, 11 (fig.), 14 et seq. 

Afforestation, 40, 258 

Agram, see Zagreb 

Albius, 173 

Albizzia julibrissin, 2'70 

Aleksandrovo Bay, 138 

Aleksandra harbour, 174 

Aleppo pine, 259, 260 (plate), 264, 272 

Alluvial soils, 298-9 (figs.) 

Alphabets, Jugoslav, 307 

‘Alpine’ districts, climate, 236; vege- 
tation, 261 (plate), 269 (plates), 
272-4; see also Slovenia 

Alpine relief, 3, 4 

Anemone, 266 

Anthoxanthum, 268 

Anthyllis, 266 

Anthyllis barba-jovis, 271 

Anticyclones, 225, 230, 231, 244 

Antivari, see Bar 

Apennine Mts., 122 

Aquatic plants, 266-7 

Arbe, sce Rab Island 

Arcti¢ Point, 148, 149 

Area, of Jugoslavia, 1 

Artificial plant communities, 269-70 

Asinello Island, 121 

Aspen, 260, 261 

Asphodelus, 269 

Aster tripolium, 2'71 

Austrian pine, 262 


Baba Pl., 68, 116 

Babac Island, 163 

Babakaj, 105 

Babicka Gora, 98 (fig.) 

Babino Polje, 200, 236 

Babje Gore, 32, 33 (fig.), 34 

Babuna, 116 

Batka, 18, 37-8 (and figs.) 

Badija Islet, 198 

Bakar, 132, 134, 135 

Bakar Bay, 132 

‘Balkan’, 1 

Balkun Islet, 184 

Banat, the, 18, 33 (fig.), 35 (fig.), 38-42 
(and figs.), 239, 241 


Banja, 117 

Banja Luka, 82, 83 (plate), 252 (fig.) 

Bar, 211, 212, 214 

Bar Bay, 211 

Baranja, 33 (figs.), 37-8, 42 

Barkhans, 40 

Baska Voda, 173 

BaSkanova, 136, 137, 138 

BaSkanova Bay, 137 

Baterija Point, 185, 187 

Batina, 38 

Bazja8, 102 

Beech, 261, 262 

Begej, R., 41 

Bela Palanka basin, 100 

Belasica, 119 

Belgrade, 33 (figs.), 35 (fig.), 38 (plate), 
39 (plate), 41, 92, 237 (fig.), 2309, 
246 (fig.), 252 (fig.) 

Beli Drim, R., 76, 78, 79 (fig.); see also 
Drim, R. 

Beli Manastir, 38 

Berane, 79 

Besna Kobila, 96 

Betina, 164 

Bezdan, 48 

Bihac, 135, 227 (fig.), 228 (fig.), 230 
(fig.), 231 (fig.), 247 (fig.), 252 (fig.) 

Bihacé-Karlovac region, 56—8 (and fig.) 

Biyelo Polje, 71 

Bile, 56 

Bilo Gora, 32, 34 

BinjuS Point, 151 

Bioé, 68 

Biograd, 150, 153, 154 

Biokova Mts., 60, 173, 174, 177, 228, 
229 

Biotic factors, and vegetation, 257 

Bistra Fl., 111, 114, 115 

Bistrina Bay, 176 

BiSevo Island, 195-6 

Bitoly, 103, 116, 417, 119,, 237 (fig:), 
247 (fig.) 

Bitolj-Prilep basin, 115-16 © 

Bjelasica Pl., 68 

Byjelasnica, 68, 70; 75, 81, $2; 236, 
246 (fig.), 253, 273 

BjelaSnica (Popovo), 67 

Black Earth, 296 

Black pine, 259-60, 262, 272 

Blackthorn, 261 

Blaca Point, 179 

Black Sea, 10, 14 ef seq. 

Blato, 197, 199 
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Bleached earths, 296 

Bled, 28, 29 

Bled, Lake, 19 (plate), 20, 29 

Blue Grotto (BiSevo), 195 

Bobovisce Cove, 187 

Bogazt, 48, 54 (plate) 

Bogomolje, 192, 193 

Bogoslovak, 118 (plate) 

Bogs, 267-8 

Bohinj, Lake, 20, 24 (plate), 29 

Bojana, R., 71, 127, 202, 212 

Bokolj, 162 

Bol, 185, 186, 188, 189 

Bora, 122, 126; 132, 137,139; 140; 143; 
144, 148, 151, 169, 173, 180, 183, 187, 
206, 208, 219, 226-32, 257, 272, 274 

Boranja, 74, 81 

‘ Borino, 232 

Borja Pl., 75 

Borovak, 94 (plate) 

Bosanska Krupa, 58 

Bosiljgrad, 119 

Bosna, R., 5, 15, 73, 81-8 

Bosnia, 81-3 

Box, 264 

Bozava, 157 

Braé Channel, 185 

Braé Island, 170 (fig.), 183, 184, 185-9 
(and plate) 

Brbinj, 157 

Bregalnica, R., 19, 117, 118, 244 

Bregava, R., 70, 71 

Brgulje, 156 

Bristova, 192 

Brijesta, 179 

Brijesta Bay, 179 

Brna, 197 

Brod, 115 

Bromus, 268 

Brown earths, 296, 298-9 (figs.) 

Bruckenthalia spiculifolia, 266 

Brushwood communities, 263-6 

Brusje, 193 

Budva, 203, 210, 211 (plate), 214 

Budva Bay, 211 

Bugojno, 82 

Busko Blato, 63-5 

BuSeva PIl., 116 

ButiSnica, R., 59 

Buxus sempervirens, 2'75 


Calcareous soils, 297 

Calycotome infesta, 264 

Canyons, 48-9, 54 (plate) 

Capljina, 71, 75 (plate) 

Capoaris rupestris, 271 

Cara, 199 

Carpathian Mts., 4, 15, 39, 41, 102-3, 
106 

‘Carso’, 47 

Cartography, progress of, 279-82 
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Cattaro, see Kotor 

Caverns, 48-9 (and fig.), 72, 199, 204-5, 
246, 253 

Cavtat, 206, 210 (plate) 

Cazza Island, 121, 201 

Cazziol Islet, 201 

Cehotina, R., 79 

Celje basin, 31, 32 (plate) 

Cer, 74, 81 

Cerknica, 52 (fig.), 54-5, 59 (plate) 

Cetina, R., 18, 53, 60, 68 (plate), 127, 
168, 172, 173, 174 (plate), 177 

Cetinje, 55 (plate), 214 

Chara, 267 

Charts, 289 

Chernozem, 296, 298-9 (figs.) 

Cherso Island, 121, 138, 139 

Chestnut, Sweet, 261 

Christ’s thorn, 264, 265 

Chrysanthemum, 269 

Cijevna, R., 72 

Cincer, 62 — 

Cirsium, 269 

Climate, 217-54 

Climatic factors, and vegetation, 256 

Climatic maps, 292 

Climatic tables, 308-19 

Cloudiness, 241, 316 (tables) 

Coastal areas, rainfall, 246-8; tempera- 
ture, 234-6; vegetation, 270-1 

Coasts, 121-216 (and figs., and plates) 

Communication maps, 293 

Communications, 134-5, 138-9, 142, 
144, 153-4, 157-8, 162, 163, 164-5, 
176-7, 181-2, 183, 185, 189, 193, 195, 
199, 201, 213-14 

Compositae, 2’70 

Coniferous forests, 261 (plate), 262-3 

Continental climate, 217-18, 236, 238, 
239, 244, 246, 250 

Convolvulus cneorum, 2'71 

Coridothymus capitatus, 264 

Corsican pine, 262 

Cover, vegetation, 276, 277 

Crikvenica, 132, 151 (plate) 

Crithmum maritimum, 271 

Crkvice, 180, 181, 242, 252 (fig.) 

Cra, R.,. 19, 17 

Crna Reka (river), 100, 116 

Crni Drim, R., 110, 111, 113 

Crni Point, 211, 214 

Crni Rat Point, 186 

Crni Timok, 100, 116 

Crnojevica, R., 72 

Crnoljeva Pl., 78 

Crocus, 269 

Cruciferae, 2'70 

Crvanj Pl., 68, 69, 70 

Crystalline rocks, 3 (fig.), 4, 25 (fig.), 
32 (fig.), 44 (fig.), 45 (fig), 74) 
76 (fig.), 86, 91 (fig.), 94-8 (and fig.), 
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100-2 (and fig.), 107-8, 109 (fig.), 
EY], E19, 257 

Cumbrijan Point, 182 

Cupressus sempervirens var. fastigiata, 
259, 260 

Curzola, see Koréula Island 

Cyclamen, 269 

Cyanophyceae, 268 

Cypress, 260 


Caéak-Kraljevo, 93 
Cakovec, 247 (fig.) 
erna, R. .» 106 
ie ice 78 
Cibaée, 259 
Cikola, R., 59, 62 (plate) 
Cinta Point 197 
Ciovo Island, 154, 170, 171, 182-3 
Crnomelj, 59 (plate) 
vrsnica, 71 


Dabar, 68-70 (and fig.) 

Dalj, 38 (plate) 

Dalmatian district, vegetation, 272 

Danilov Grad, 235 

Mantpe, Ks 1, (2, 14; 18. 37% .-38, 
39 (plates), 42, 49, 102-7 (and figs.) 

Danube basin, 2 (fig.), 3, 33 (fig.), 
35-42 (and figs. ), 221-2, 239, 251, 275 

Debar, 110 

Deciduous forests, 260-2, 275 

Deforestation, 88, 25 

Deliblato, 40 

Delnice, 55, 134 

Demir Kapija, EP7, 118 

‘Depressions’, 222-5, 229, 244, 252 

Devolli, R., 111, 213 (fig.) 

Dianthus, 266, 269 

Diklo, 149 

Dilj Gora, 32 

Dinaric Alps, see Dinarske Gore 

Dinaric region, 4, 5, 8, 44-5 (figs.), 
46-85 (and figs.), 220, 223, 229, 231, 
240, 243, 250, 273-4 

Dinarske Gore, 5 (fig.), 43 (fig.), 46 
(plate), 47 (plate), 53, 60, 62, 64, 122 

Diocletian, Emperor, 172 


Djerdap gorges, 100 (plate), 103, 
105 (fig.) 

Djevdelija, 118 © 

Doboj, 83 

Dobovjane gorge, 113 

Dobra, R., 56, 57 (fig.), 58 


Dobrinj, 138 

Dojran, Lake, 20, 108 

Dolenjsko, the, 55 

Dolin Island, 140, 142 

Doline, 47-8 (and plates), 51 (fig.), 136, 


199 
Donje Selo, 184 
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Donji Celo, 216 

Donji-Milanovac basin, 105 (and fig.) 

Draée, 179 

Draée Bay, 179, 180, 181 

Draée Gulf, 178 

Dragalji, 68 

Dragove, 157 

Drainage, 3, 8, 14-20 (and figs.) 

Draja Bay, 143 

Drava, R., 3, 15, 20, 26-7, 31, 32, 38 

Drava polje, 27 

Drim, R., 71-3, 76, 78 (and fig.) 108, 
IIO—I, 202 

Drina, R., 5, 14, 15, 42-3, 73; 78-9, 
80-1, 83 (plates), 89 

Drinasa, R., 73 

Drinjaéa, R., 81 

Drni8S, 59, 62 (plate), 154 

Drvenik, 183 

Drvenik Channel, 183 

Drvenik Cove, 174 

Drvenik Island, 152 

Dry valleys, 48 

Duba, 179, 180 

Dubac, 259 

Dubica, 84 

Dubraéina, R., 132 

Dubrava plateau, 71, 78 (plate) 

Dubrovnik, 176, 202 (plates), 203 (and 
plates), 204 (fig.), 205, 209 (fig.), 213, 
240, 241, 247 (fig.), 252 (fig.) 

Dugi Island (Dugi Otok), 121, 125, 146, 
154, 156-8 

Dugi Rat Point, 193 

Dugovac, 40 

Dulcigno, see Ulcinj 

Dunes, 37, 39-49, 103, 107, 271, 2.96 

Durmitor, 13, 46, 79, 80 (plate), 253, 
269 (plate) 

Duvanjsko polje, 63 

Duvno, 63 

Dvainka Island, 152 


Earth movements, 4—12 (figs.) 
Earth sculpture, 4 

Echinops, 269 

Economic maps, 294 

Elder, 261 

Elm, 260 

Ercegnovi, 205 (fig.), 209 (and fig.), 213 
Eriobotrya japonica, 2'70 
Eryngium maritimum, 2'71 
Euphorbia dendroides, 271 
Euphorbia myrsinttes, 259 
Evaporation, 240 


Fatnica, 68 (fig.), 69, 70 
Festuca, 268 

Fir, 262 

Fiume, 131, 134, 235, 241 
Five-needled pine, 262 
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Flood plains, 3, 31, 35 (and fig.), 39-42 
(and fig.) 

Flysch, 10, 47, 82, 123, 130, 131, 140, 
146, 203, 208, 212 

Foéa, 79 

Fogs, 232, 240-1 

Féhn, 233 

Forests, 258-63, 277 

Fortica passage, 130, 144, 146, 148 

Frost, table of, 318 

Fruska Gora, 35, 38, 42 

Fungi, 263 

Fus, R., 114 

FuZine, 55, 134-5 


Gacka, R., 56, 57 (fig.) 

Gacko, 68-9 

Gailitz, R., 27 

Galitica, 111 

Gargano promontory, 123, 201 

Gatatko polje, 66, 68-9 

Gentiana, 266 

Geological maps, 289-91 

Geology, 3-14 (and figs.), 24, 25 (fig.), 
33 (fig.), 36-7, 43, 44-5 (figs.), 46-51 
(and figs.), 73-5, 77 (fig.), 86-8 (and 
fig.), 91 (fig.), 95 (fig.), 98-9, 101 
(fig.), 107-8, 109 (fig.), 122-7 (and 
figs.), 141 (fig.) 

Glaciation, 12-14 (and fig.), 18 (plate), 
19 (plate), 24, 79 

Glamoéke polje, 62-3 

Glasinac, 80 

Glaucitum flavum, 2°71 

Glavat Point, 201 

Glavice Point, 191 

Glavina Point, 137 

Glavotok Point, 137, 138 

Gneiss, 4, 6-7 (figs.), 86-7 

Golac Islet, 156 

Goli Island, 139-40 

Goli Point, 200, 201 

Goli Vrh, 235 

Golija Mts., 89, 90, 93 

Golubac, 102, 103, 104 (and fig.) 

Gomilica Point, 187 

Gore, 11 

Gorenjsko plain, 29 

Gorges, 49 (fig.), 71, 78 (plate), 102-6 
(and fig.) 

Gorica, 103 

Gornje Selo, 184 

Gornji Celo, 216 

Gospi¢, 47 (plate), 56, 57 (fig.), 135, 
235, 238 

Gospodin Vir, 105 

Gottschee, see Koéevje 

Grabule, 183 

Gradac village, 174 

Gradi8&te, V., 98, 103, 104 (fig.) 

Grahovo, 68 
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Gramada Pass, 100 

Gramineae, 2'70 

Granite, 4, 6-7 (figs.), 24, 25 (fig.), 43, 
44-5 (figs.), 77 (fig.), 78, 90 (fig.), 93. 
95 (fig.), ror (fig.), 109 (fig.) 

Grasses, 268 

Grdelica gorge, 96 

Greben, 100 (plate), 104, 105 

Grmeé Planina, 56-8 (fig.), 83 

Grohote, 174, 184 

Grot, 96 

Grotlo, 48 

Gruj Point, 200 

Grupéin, 114 

GruZ, 203, 205 

Gruz Bay, 205 

G.S.G.S. maps of Jugoslavia, 285-9 

Gumunac delta, 174 


Hawthorn, 261, 264 

Haze, 241 

Hazel, 261, 265 

Heath, 259, 260 (plate), 269 

Helianthemum, 269 

Helichrysium italicum, 2'71 

Herbaceous plants, 266—70 

Herbs, 263, 268-9 

Hercegnovi, see Ercegnovi 

Hieracium, 266 

Highlands, climatic regions, 220, 221, 
236-9, 248-51 

Himalayan pine, 263 

Holly, 264 

Holm oak, 259 

Homoljske Pl., 100 

Hornbeam, 260, 261, 265 

Hramina, 164, 165 

Hramina Bay, 164 

Hum (Vis), 194 

Humac, G., 189 

Hume, 62, 71 (plate) 

Humidity, 240, 315 (tables) 

Humina, 43 (fig.), 44-5 (figs.), 65-7 

Hungarian Basin, 8-10, 35, 102, 273 

Hungarian oak, 260 

Hvar, 190, 191, 192, 193, 227 (fig.), 228 
(fig.), 230 (fig.), 231 (fig.), 235, 236, 
237 (fig.), 240, 246 (fig.), 252 (fig.) 

Hvar Island, 123, 125, 170 (fig.), 186 
(plate), 187 (plate), 189-93, 260 
(plate) 


Ibar, R., 14, 43, 75, 78, 79, 89, 93% 
(and figs. and plate) : 

Ice Age, 12-14 

Igneous rocks, 4, 24, 25 (fig.), 44-5 
(figs.), 74, 77 (fig.), 86, 87, 91 (fig.), 
94-6 (and fig.), 98 (fig.), 100-2 (and 
fig.), 107, 109 (fig.), 118 

Igrane Cove, 174 

Illyrian Mts., 4 
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Imotski polje, 60, 61, 62 (fig.) 
Insolation, 241-2 

Inula verbascifolia, 271 

Irbljava Point, 204 

Iron Gates, 102 (and plate), 106 
Ist Island, 146, 155 

Istria, 145, 252 

IzbiSte, 40 

Iz Island, 146, 156, 160 


Jablanac, 133, 135, 151 (plate) 

Jablanica, 71, 75 (plate), 111 

Jablanica, R., 89, 96 

Jadrtovac, 153, 154 

Jajce, 82 

Jakljan Island, 202, 214-15 

Jame, 50, 51 (fig.), 54 

Janjina, 178, 181 

Jaruga, R., 63, 64 

Jastrebac Mts., 13 

Javor Pl., 75, 80 

Jazi Bay, 210 

Jazi Bay (Molat), 156 

Jelica, 261 

Jelinak Point, 170 

Jelsa, 187 (plate), 190, 192, 193 

Jezero polje, 61, 71 (plate) 

Sjuc’, £05 

Julian Alps, 18 (plate), 19 (plate), 24, 
28, 29, 46, 218 

Julian Karst, 54 

Julske Pl., see Julian Alps 

Juncus maritimus, 271 

Juniper, 259, 261, 
266 

Juniperus oxycedrus, 259 

JuZina, 232 

JuZna Morava, see Morava, Juzna 


263, 264, 265, 


Kabal Point, 190, 191 
Kablin Cove, 159 

Kaéanik gorge, 113-14, 116 
Kali, 161 

Kalkan Island, 166 

Kalnik, 32 

Kaloéa, 252 (fig.) 
KameSnica, 62 

Kamnik Alps, 24, 29, 269 (plate) 
Kampora Bay, 141 
Kampora plain, 142 
Kapella Mts., 56 

Kaprije, 166 

Kaprije Channel, 166 
Kaprije Cove, 166 

Kaprije Island, 165, 166 
KaradZica, 117 

KaraS, R., 42 

Karavanke Mt.s, 18 (plate), 24, 27, 28 
Karin Bay, 134 

Karlobag, 133, 135, 228 
Karlovac, 134, 135 
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Karst, 8, 9 (fig.), 20, 31, 43 (and fig.), 
44 (fig.), 46-73 (and figs. and plates), 
99, 112, 136, 268 (and plate), 274 

KaStelan Bay, 170, 171, 176 (and plate), 
177, 162 

Katabatic winds, 226, 231 

Katlanovo, 117 

Katlanovo, Lake, 116 

Kazan gorge, 104 (fig.), 105 

Kermes oak, 264 

Kiéevo basin, 115 

Kir, RR, 73 

Kisiljevo, 103 

Kistanje, 46 (plate) 

Kladovo, 102, 104 (fig.), 106 

Klek, 175, 176 

Klek Point, 175 

Klek Bay, 177 

Klis, 171, 176 

Klupca, Mt., 196 

Knin, 62 (plate), 153, 154, 176, 235 

Knjazevac, 100 

Koéane basin, 119 (and plate) 

Koéevje, 55, 268 (plate) 

Koéevska Reka, 239 

Koeleria, 268 

Kolabura, R., 90 

Koloéep Channel, 203, 204, 213, 215 

Koloéep Island, 202, 216, 259 

Komiza, 194, 195 

Komiza Bay, 193, 194, 195 

Komovi, 14, 79 

Konavlje, 54 (plate), 213 

Konjsciéa, 19 (plate) 

Konjuh, 75, 81 

Kopaonik Mts., 13, 75, 89, 90 (plate), 93 

Korana, R., 20, 56, 57 (fig.), 58, 
61 (plate) 

Koréula, 187 (plate), 198, 199 

Koréula Bay, 198 

Koréula Island, 211, 125, 170 (fig.), 
196-9 

Kornat Island, 158 

Kosiraéa Bay, 155 

Kosjeri¢i, 90 (plate) 

Kosovo, 19, 78, 79 (fig.), 89, 93 (and 
plate), 94, 96-8 (and figs.), 114 

Kosovska Mitrovica, see Mitrovica 

Ko8ava wind, 40, 103, 226 

KoSljun Bay, 144 

Kotor, Gulf of, 53, 68, 202, 205-10 (and 
figs. and plate), 214, 243 

Kotor Varo basin, 82 

Kozara, 75, 83 

Kozjak Mts., 171, 176 (plate) 

KozZin, 149 

KoZzjak plateau, 26, 27, 60 

Kragujevac, 92 

Krajina, 81-3 

Kralja Petra, Kanal, 38 

Kraljevica, 130, 132 


30° 


Kranj, 28-9 

Krapanj, 153, 165 

Krasno, 135 

Kremik Point, 153 

Kriva, R., 118 

Krivaja, R., 81 

Krivosiye Mts., 68 

Krk, 138 

Krk Island, 132 (and fig.), 133, 136-9, 
175 (plate) 

Krka, R., 18, 31, 53, 55, 59, 62 (plate), 
127, 151-2, 175 (plate), 235 

Krnjaja, 38 

Krtolin, 152 

Kutiste, 180, 181 

Kukljica, 161 

Kukljica Cove, 161 

Kumanovo, 96 

Kumanovo-PreSevo basin, 96 

Kumbur Channel, 206, 209 

Kuna, 178, 180, 181 

Kupa, R., 35, 53, 56, 73 

Kupresko polje, 62, 254 

Kut, 195 

Kvarner Channel, see Quarnero Chan- 
nel 


Lab basin, 94 

Lagosta, Isola, 196, 201 

Lakes, 19 (plate), 20, 34 (plate), 60 
(plate), 81 (plate), 110-13 (and figs.) 

Land breezes, 233 

Land reclamation, 257 

Lapad promontory, 205, 214, 216 

Lapiez, 46 (plate), 47 

Lastovo Island, see Lagosta, Isola 

Lastovo Channel, 196 

Lasko, 252 (fig.) 

Lavatera arborea, 271 

Leguminosae, 2'70 

Lelija, 70 

Lenga Point, 200 

Lepenac, R., 19, 94, 113 

Lesina, see Hvar Island 

Leskovac, 96 

Levant, 229 

Lika, R., 56, 135 

Lika Plateau, 55, 57 (fig.), 60 (plate), 
238; see also Velebit-Lika 

Likva Cove, 189 

Lilium, 266 

Lim, R., 75, 78, 79 

Limestone, 8, 9 (fig.), 29, 30, 46-85 
passim (and figs.) 123, 130, 131, 136, 
146, 203, 268 (plate) 

Linguistic maps, 294-5 

Lipovo, 56 

Lissa, see Vis Island 

Livanjsko polje, om 63 (fig.), 64 

Livno, 62 (fig.), 63, 64 

Ljesnita, 84 
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Ljubaé Bay, 148 

Ljubaé Channel, 144, 148 

Ljubié Pl., 75. 

Ljubignja, 79 

Ljubkova basin, 104 

Ljubljana, 58 (plate), 134, 233, 237 
(fig.), 247 (fig.) 

Ljubljana basin, 28-9 

Ljubuski polje, 61 

Ljut, 51 

Loess, 14, 18, 36-42 passim (and fig. 
and plate), 103, 164 

aes sup Island 203 (plate), 205, 259, 
204 

Lokva Mts., 

Lokve, 55 

Lopud Bay, 215 

Lopud Island, 202, 215-16, 259 

Lovéen, 68, 76 (plate), 202, 207 (fig.) 

Loviste Point, 180 

Loza Bay, 154 

Loz polje, 58 (plate) 

Lozisée, 187 

Luéina Cove (Dugi Otok), 157 

Luéina Cove (Molat), 156 

Lug, 66 

Luk Bay, 211 

Luka, 157 

Luka Cove, 215 

Lumbarda, 197, 198, 199 

Lun Pt., 143 

Lussino, 227 (fig.), 228 (fie), 230 (fig.), 
231 (fig.) 

Lussino Island, 121, 154 

Lustiéa Point, 210 


103, 104 


Macchie, 68 (plate), 263-4, 272-3 

Macedonian oak, 265 

Macedonian region, 
and plates) 

Macelj, 31 

Maéva, plain of, 42 

Maestrale, see Maestro 

Maestro, 233 

Magli¢, 68 

Majdanpek, 104 

Majevica Pl., 75, 83 

Makarska, 60, ie 173-6 (and fig. and 
plate), 177 

Mala Arta, 150 

Mala Rava, 160 

Mala Vrata, see Srednja Vrata 

Malaluka Cove, 137 

Malaria, 175 

Mali Drvenik Island, 183 

Malinska, 137, 138 

Malinska Road, 137-8 

Mali Ovrh, 58 (plate) 

Malo Kosovo, 94 

Malo Ston Channel, 175, 176 

Malo Ston, 177, 178-81 


107-19 (and figs. 
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Manjarema Point, 194 
Maon Channel, 145 
Maon Island, 145 
Maple, 260, 261, 265 
Maps, 279-95 
Maquis, 263 
Maraschino cherries, 151 
Maribor, 32 
Marina, 170 
Marina Bay, 170 
Marine erosion, 125-7 
Marjan, Mt., 176 (plate) 
Maro8, R., 41 
Marrium, 269 
Marsh plants, 266-8 
Marshes, 34, 35 (and fig.), 64, 113, 257, 
261 (plates), 266-8 
Maslinica, 184, 185 
Meadows, 268 
‘Mediterranean’ climate, 217, 219-20, 
244, 246, 250 
Medjumurje, 34 
Medure¢ka Pl., 211 
Medvenica, 32 
Melita, 199 
Metamorphic rocks, 4, 24, 25 (fig.), 
4475 (figs.), 74, 77 (fig.), 86, 87, 
gi (fig.), 94-6 (and fig.), 98 (fig.), 
aes (and fig.), 107, 109 (fig.), 
II 
Metkovi¢, 71 (and plate), 175, 176, 213, 
246 (fig.) 
Metohija, 73, 76-9 (and figs.) 
Micromeria, 269 
Milanovac, D., 105 (fig.) 
Milna, 186 (plate), 187, 189 
Mislinja, R., 27 
Mitrovica, 94 (and plate), 246 (fig.) 
Mlava, R., 105 (fig.) 
Mljet Island, 125, 199-201, 259 
Modnié, 84 
Mokra Pl., 14, 75, 78, 79, 94 
~Molat, 156° 
Molat Island, 146, 155-6 
Molat promontory, 156 
Moldava, 103 
Montenegro, 123 
Moor soils, 297 
ee R., 14, 69, 72, 81 (plate), 235, 
23 
Morava, R., 8, 15, 18, 79, 92 
Morava, Binatka (R.), 94 
Morava, JuzZna (R.), 89, 94—-8 (and figs.) 
Morava, Zapadna (R.), 89, 90 (plate), 93 
Morava region, 89-98 (and figs.), 250, 
275 
Moravica, R., 89 
Morine, 153 
Moseé Planina, 59 
Moslavatka Gora, 32 
Mosor Mts., 60, 68 (plate), 176 (plate) 
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Mostar, 61, 71, 227-31 passim (and 
figs.), 235, 246 (fig.), 252 (fig.) 

Mostarsko Blato, 61 

Mostarsko polje, 71 

Motajica, 34, 84 

Motka, 67 

Mountain brushwood, 265-6 

Mountain climate, 218 

Mountain winds, 233 

MreZnica, R., 58 

Mrmorak, 40 

Mrtvaje, 20, 92 

Muna Cove, 167 

Mura, R., 34 

Murter Bay, 164 

Murter Island, 148, 
164-5, 269 

Murvice, 188 

Muscari, 269 

Musica, R., 66, 68, 69 


150° 1515. 203, 


Nadin marshes, 59 

Necujam, 184 

Nedelja Point, 179 

Negotin, 99, 107 

Neprobié¢, 204 

Neresnica, 104 

Neretva, R., 5, 18, 53, 61, 67, 68, 70~1 
(and plate), 72, 78 (plates), 125 (fig.), 
127, 168, 169, 172 (fig.), 174 (and 
fig.), 175, 213, 235, 261 (plate) 

Neretva Channel, 178, 180 

Neretva, Mala, R., 175 

Neretva marshes, 174, 261 (plate) 

NereZisce, 189 

Nerodimka, R., 94 

Neum, 176, 177 

Nevesinje, 68, 69 

Nevesinjsko polje, 69-70 

Nik8i¢c, 68, 69, 213, 214 

Nin, 149, 153 

Nin Bay, 148 

Ninéicevo, 239 

Ni8, 100, 247 (fig.) 

NiSava, R., 89, 98-100, 119 

Nitella, 267 

Njivice, 137 

Notranjsko, 54-5 

Novalja, 144 

Novalja Bay, 144 

Novi, 131, 132, 135 

Novi Grad Bay, 59, 129, 133, 134, 135, 


144 
Novo Mesto, 233 


Oak, holm, 259 

Oaks, summer green, 261 
Obir, 236 

Oblik, 96 

Ochrida, see Ohrid 
Ogradenica, 204 
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OgraZzden Pl., 118, 119 

Ogulin, 58, 135 

Ohrid, Lake, 20, 108, 111, 112 (figs.), 
113, 238, 267 

Okrug, 182 

Okrug Point, 170, 182 

Olib Island, 145 

Olipa Island, 202, 214 

Olovo, 80 

Ombla, R., 67, 202 (plate), 204-5 

Ombla Bay, 204, 205, 213 

Omi8, 60, 152 (fig.), 169, 177 and plate) 

Omis Road, 172 

Omi8alj, 136, 137, 138 

Omorika spruce, 262 

Onaeum, 172 

Opuzen, 71, 175, 177 

Oribeé, 180, 181 

Orjen, 68, 202 

Orljava, R., 32 

Orlovagéa, 152 

Ornithogalum, 269 

OrSava basin, 104 (fig.), 105-6 

Osigéac, 180 

Osijek, 31, 237 (fig.), 238, 239, 252 (fig.) 

Osinj Islet, 174, 175 

Osogovska Pl., 118, 119 

Ostrya carpinifolia, 265 

OSijak Island, 198 

Ogljak Island, 161 

OStarije, 135, 238 

OStri Pt., 209, 210, 214, 227 (fig.), 228 
(fig.), 230 (fig.), 231 (fig.), 252 (fig.) 

O&8trica peninsula, 165 

O&trica Point, 153 

Otoéac, 135 

Ovée polje, 108, 117, 118 (plate), 119 

Ox-bow lakes, 34 


Pag Island, 
147 (fig.) 

Paklena Islets, 191 

PakoStane Cove, 150 

Pali¢, Lake, 20 

Panéevo, 39 

Pannonian Sea, 9, 10, 11 (fig.) 

Papuk Planina, 32 

Pastures, 268 

PaSman, 150, 162, 163 

PaSman Channel, 163 

PaSman Island, 148, 150, 161, 162-3 

PaSman Strait, 150 

Péinja, R., 19, 98, 117, 118 

Peat, 267 

Ped, 76 

Peéina, Plava (BiSevo), 195 

Pedicularis, 266 

Pelagonija, 115, 238, 244 

Pelagosa Island, 201, 227-31 passim 
(figs.), 252 (fig.) 

Pelegrin Point, 205 


125, 131, 133; 142-4, 
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Pelegrino Point, 189, 191, 193 

PeleS, 153 

PeljeSac peninsula, 123, 125, 168, 172 
(fig.), 175, 178-80, 187 (plate) 

Perast, 210 

Perister, EIT, 116, 253 

PeSéara-Deliblato, 39-40, 276 

Petnica Cave, 48 (fig.) 

Petréane, 149 . 

Petrovac, 58, 211 (and plate), 214 

Phillyrea media, 259 

Phleum, 268 

Phlomis, 269 

Pigs, 275 

Pindhos Mts., 4, 107, 110 

Pine, 259-64 passim, 272 

Pinus excelsa, 263 

Pinus halepensis, 259 

Pinus nigra, 259-60 

Pirot basin, 99 

Pirovac Bay, 151, 152, 164 

Piskera Island, 159 

Piva, R., 75, 79 

Place names, 305-6 

Planik Point, 189 

Planine, 11-12, 51 (fig.), 54-5, 61-5 

Planinski Channel, 132 

Planka Point, 146, 168, 183 

Plant names, index of, 300-4 

Platamon Point, 210, 214 

Plava Peéina (BiSevo), 195 

Plavnik Island, 139 

Pleistocene Ice Age, 12, 14 

Plitvice lakes, 20, 58, 60 (plate) 

Pliva, Lake, 20 

Pliva, R., 82 

PljeSevica Planina, 56 

Pljevlja, 79 

Ploéa promontory, 146, 168 

Ploénik, 207 (fig.) 

Plovuca, R., 65 

Poa, 268 

Potitelj, 78 (plate) 

Podgora, 1'77 

Podgorica, 73, 81 (plate), 213, 235 

Podgorski Channel, see Velebit Channel 

Podgrblje Cove, 156 

Podravina, 34-5 (and fig.) 

Podsols, 296, 298-9 (and figs.) 

Pohorje plateau, 26, 27 

Pokrvenik Cove, 193 

Pola, 227 (fig.), 228 (fig.), 230 (fig.), 
231 (fig.), 241, 252 (fig.) 

Polaée, 201 

Polja, 12, 19, 50-73 passim (and figs. 
and plates), 94 (plate), 118 (plate), 
136, 196, 199, 236, 238, 242, 246, 267 

Poljud, 171 

Polog basin, 78, 114 

Ponikva, 48 

Ponikve polje, 136 


INDEX 


Ponore, 48, 50, 51 (fig.), 54 (and plate), 
58 (plate) 

Pontic-Pannonian Sea, 9 

Popovo polje, 65-7 (and he. ), 70 (plates), 

176, 204, 213 

Poretka, R., 105 

Posavina, 34, 83-4 (and fig.) 

Posedarija, 134 

Posidonia caulini, 2'70 

Postira, 186, 187 

Postrana, 199 

Postranje, 206 

Postumia, 55, 134 

Pot-holes, 102, 105, 106 

Povlen, 75 

Povlja, 186, 189 

Povlja Cove, 186 

Povljana, 144 

Povljana Bay, 144 

PoZzega, 32, 93 

Praga, R., 80 

PraZnica, 189 

Preko, 161 

Premuda, 154 

Premuda Cove, 154 

Premuda Island, 146, 154 

Prenj, 68, 70, 71 

Prespa, Lake, 20, 107, 111, 
figs.), 113, 238, 267 

Préspa, Mikri, 111, 113 (fig.) 

Pressure, 222-5 (and figs.) 

Prigrada, 106 

Prijedor, 83 

Prijepolje, 238, 252 (fig.) 

Prilep basin, 115, 116 

Primorje-Zagora, coasts of, 146-67 (and 
figs. and plates) 

PrimoSten, 153 

Privlaka Road, 145 

Privlaka Strait, 149 

Prizren, 76 

Prizba, 197 - 

Profile, shore, 126 (fig.) 

Prokletije Mountains, 14, 46, 72, 218, 
243, 273 

Prokljan, Lake, 151-2, 153 (fig.) 

Propast, 48 

Prosara, 84. ~ 

Prvié Island (Velebit region), 137, 139 

Prvi¢ Island (Primorje-Zagora), 145-6, 


112 (and 


I51 
Prvié Luka, 165, 166 
Psun}, 32 
peu, Bt 
Puéis¢éa, 186 
Pupnat, 199 


Quarnero, Gulf of, 132 (fig.), 133 (fig.), 
140 

Quarnero Channel, 121, 136 

Quaternary era, 4, 5 


333 


Rab Island, 125, 131, 132 (fig.), 133, 
140-2 (and fig.) 

Radika, R., 110, 111, 1135 

RadoStok, 207 (fig.) 

Ragusa, see Dubrovnik 

Railways, 134, 153, 176, 213 

Rain days, table of, 313-14 

Rainfall, 242-35 (and figs.), 311-12 
(tables) 

Ram, 102, 103, 104 (fig.) 

Rama, R., 70, 75 

Ranunculus, 266 

Rastok polje, 61 

Ragka, 78-81 (and figs.), 93-4 (plates) 

Rata Point, 171, 182 

Ratac Point, 216 

Rava, 160 

Ravan, 81 

Ravni-Kotari promontory, 58-9, 130, 


133 
RaZanj Point, 187, 188 
Raznji¢, 198 
Reafforestation, 258 
Reclamation, land, 113 
Regina, R., 131, 135 
Red Earth, 296 
Rendzina, 297 
Retka, Mt., 205 
Ribnica, 55 
Rijeka, see Fiume 
Rilicko polje, 62 
Rina Road, 183 
Risan, 209-10, 214, 229 
Risan Bay, 206, 208, 209 
Risjnak, 54 
Rivanj Island, 162 


River systems, 14-20 (and figs.), 
28 (fig.) 
Roads, 135, 138-9, 142, 144, 153-4, 


157-8, 162, 163, 164-5, 176-7, 181, 
183, 185, 189, 193, 195, 199, 201, 
213-14 

Robinia pseudacacia, 40 

Rocky ground, vegetation, 260 (plate), 
268 

Rodopi Mountains, 2 (fig.), 4, 19, 86, 
92, 94, 100, 101 (fig.), 110 

Rogaé, 184, 185 

Rogat Cove, 184 

Rogatica, 80 

Rogotin, 176, 177 

Rogozna Mts., 93 

Rogoznica, 153, 154, 169, 170, 176 

Rog¢ica Point, 179 

Rota Mts., 180, 181 

Rtanj, 100 

Rudine, 68-71 (and figs.) 

Rumija, 71, 80 (plate), 202, 203 


Saline soils, 297 
Saldon Bay, 170, 182 
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Sali, 157 

Salija, 268 (plate) 

Salona, 171; see also Solin 

Salt pans, 143 

Salterns, 209 

Salvia, 269 

Sana, R., 83 

Sand-dunes, inland, 296 

Sansego Island, 121 

Sarajevo, 82, 83 (plate), 213, 223-31 
passim (figs.), 237 (fig.), 246 (fig.), 
247 (fig.) 

Satureia, 269 

Sava, R., 3, 14, 15, 18, 20, 27-31 (and 
figs.), 38 (plate), 42, 43, 53, 55, 83, 
84, 92 

Sava-Gorenjsko plain, 29 

Savinja, R., 30, 31, 32 (plate) 

Saxifraga, 266 

Schists, 4, 6-7 (figs.), 24, 25 (fig.), 43, 
44-5 (figs.), 77 (fig.), 78, go (fig.), 93; 
95 (fig.), rot (fig.), 109 (fig.) 

Scirocco, 122, 126, 132, 138, 143, 151, 
183, 187, 219, 232-3 

Scots pine, 262 

Scutari, see Skadar 

Sea breezes, 233 

Sebenico, see Sibenik 

Sedimentary rocks, 4, 5, 10, 47, 82, 123, 
130, 131, 140, 146, 203, 208, 212 

Segedin, see Szeged 

Selo, 40 

Selo, Srednje, 184 

Senj, 129, 132-3, 135 

Senj Channel, 137, 138 

Senta, 41 

Serbia, north-east, 98-101 (and figs.) 

Serbo-Croat language, 305-6 

Serpentine, 4, 6-7 (fig.), 44-5 (fig.), 
77 (fig.), 91 (fig.), 95 (fig.), tox (fig.), 
109 (fig.) 

Serta hills, 117 

Service tree, 261, 265 

Sesleria, 268 

Sessile oak, 260 

Sestrunj, 159 

Sestrunj Island, 146, 156, 159 

Shale, 8 

Shore-lines, 125-7 (and fig.) 

Sitevo defile, 100 

Silba, 145 

Silba Channel, 145 

Silba Island, 154 

Silene, 269 

Silo, 138 

Silver lime, 260 

Sinj, 154, 235 

Sinj polje, 60 

Sinjajevina, 46, 79 

Sip, 100 (plate), 105 (fig.), 106 

Siroka Bay, 155 


INDEX 


Siroka Point, 142 

Sit Island, 159 

Sitnica, R., 19, 89, 94 

Sivac, 38 

Sjenica, 79 

Skadar, Lake, 20, 50, 71-2, 81 (plate), 
203, 212, 213 and (fig.) j 

Skadar region, 71-3 (and figs.), 214, 
252 (fig.) 

Skala Pt., 149 

Skeletal soils, 396-7, 298-9 (figs.) 

Skoplje 96, 107, 108, 116, 118 (and 
plate), 119, 238, 240, 244, 252 (fig.) 

Skopska Crna Gora, 89, 96, 98, 108, 
114, 226 

Skradin, 152 

Skradin falls, 59 

Skradin, Lake, 20 

Skrda Island, 145 

Slano, 67, 213, 229 

Slano Bay, 204 

Slatine, 182 

Slavonia, 31-5 (and figs.), 42 

Slovene language, 305-6 

Slovenia, 24-35 (and figs. and plates), 
221, 236, 242, 250, 261 (plate) 
269 (plate) 

Slovenske Gorice, 34 

Smederevo, 41 

Smilax aspera, 264 

Smiljevac, 82 

Smiljevica, 94 

Smokvica, 199 

Smonitza, 297 

SnijeZnica Pl., 70 

Snowfall, 220, 221, 253-4, 319 (tables) 

Snowfields, 24, 236 

Soils, 257, 274-5, 296-9 (and figs.) 

Sokol Point, 137 

Solin, 171 

Solin, R., 171 

Solina, V. and M., 152 

Soline, 157 

Soline Cove, 163 

Solini Bay, 137 

SoliS¢ica, 157 

Sombor, 37, 38 

Sora, R., 29 

Sovra, 200 

Sovra Bay, 199 

Spalato, see Split 

Spanish chestnut, 261 

Sparagovi¢, 179 

SparoZni Point, 201 

Spit Bay, 211 

Spliska, 186, 187 

Spliska Cove, 187 

Split, 71 (plate), 123, 152 (fig.), 153 (and 
fig.), 169, 171-2, 176 (and plates), 
177, 182, 235, 252 (fig.) 

Split Channel, 182, 183 


INDEX 235 


Split Passage, 187 

Split Road, 171 

Spolatum, 172 

Spreéa, R., 76, 81, 83 

Sprectko polje, 81 

Springs, hot, 268 

Spruce, 262 

Srednja Vrata, 119, 138 

Srednje Selo, 184 

Srem, plain of, 42 

Stalaé, 89, 92 

Staraée, 20 

Stara Planina, 2 (fig.), 8, 98-9, 107 

Staretino Golija; 64 

Stari Bar, 80 (plate), 212 

Starigrad, 133, 135, 190, I91, 193 

Starigrad Bay, 190, 191 

Stari Trogir Bay, 170 

Stari Vlah, 80-1 

Starosibenik, 150, 153 

StaroSibenik Bay, 154 

Stenka cataracts, 104, 105 (fig.) 

Stipana, 137 

Stipanska Island, 184 

Stobreé, 172 

Stomorska Cove, 184 

Ston, 168, 176, 178, 181, 202, 213 

Ston Channel, 181, 203 

Stopanja Point, 156 

StraZa, 155 

Straza, Mt., 183 

StraZenica, 195 

StreSer, 96 

Struga, 113 

Struga plains, 111 

Struma, R., 110, 119 

Strumica, R., 110, 119 

Strunac Bay, 159 

Stupa Point, 201 

Stupica Bay, 167 

Stupis¢e Point, 194 

Sub-alpine relief, 3, 32 (plate) 

Submergence, 14, 123-5 

Subotica, 152, 156, 231, 232 

Sucuraj, 192 

Sudjurad, 215 

Suha Krajina, 55 - 

Suho polje, 62 

Sujica, R., 63 

SukoSan, 149, 150 

SukoSan Bay, 149 

Sumartin, 188, 189 

Sumartin Point, 188 

Summer-green oak, 260 

Sunshine, 241-2 

Supetar, 186, 187, 189 

Survey, progress of topographical, 
279-82 

Sustjepan Point, 205, 206 

SuSak, 129, 131, 134, 135 

Sutivan, 186, 187, 189 


Sutomi&tica, 161 

Sutomore, 211 

Sutorina, R., 209, 213 

Sutorman Mts., 213, 214 

Suva Gora, 108, 114, 117 

Suva Pl., 78, 94, 96, 99, 100 (and plate), 
ror (fig.), 275 

Suvo Rudi8te, 93 

Sv Andrija Island, 196 

Sv Ante Channel, 151-2, 163 

Sv Ante Point, 189, 192, 193 

Sv Antonija Point, 153 

Sv Antuna Channel, 
Channel 

Sv Fumija Islet, 182 

Sv Grgur Island, 139 

Sv Ilija, 178 

Sv Ivan Point, 180 

Sv Juraj, 135 

Sv Juraj Pt., 171 

Sv Jure, 60 

Sv Juro, 174 

Sv Krijak, 154 

Sv Kristofor Pt., 143 

Sv Marco, 132 

Sv Margarita, 142 

Sv Nikola (Hvar), 189 

Sv Nikola Islet, 211 

Sv Nikola Point (Pag), 143 

Sv Nikola Point (Supetar), 187 

Sv Petar, 133 

Sv Petar Bay, 141 

Sv Rok Point, 206 

Svilaja, 59, 60 

Svrljig, 100 

Sweet (Spanish) Chestnut, 261 

Sycamore, 261, 262 

Syrmia, see Srem 

Szeged, 41, 252 (fig.) 


see Sv Ante 


Sabac, 42 
Sar Pl., 5, 14, 78, 108, 11s, 113, 114, 275 
Sator, 62, 64 
Séedro Island, 191, 192 
Sepurine, 165 
Sibenik, 134, 151-2 (and fig.), 153 (and 
fig.), 154, 176, 177, 227-31 passim 
(figs.), 235, 247 (fig.), 252 (fig.) 
Sibenik Channel, 152 
Sibljak, 263, 265, 275 
Silok, 232 
Simona cove, 144 
Sipan Island, 202, 215, 259 
Skarda Island, 155 
Skrke, 51 
Solta Island, 183-5 
Spilje, 48 
tip, 117, 110 
Subra, 207 (fig.) 
Suma, 66, 275 
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Sumadija, 90-2 (and figs.) 
Sunj Bay, 215 


Tagliamento, R., 27 
Tajer Bay, 157 

Tami, R., 41, 225, 226 
Tara Pl., 80 

Tara, R., 75, 79, 80 
Tarabo8, 71, 72 
Tatinica Bay, 199 
Tatinja Cove, 184 
TelaS¢ica, 157, 158 
Temisvar, 252 (fig.) 
Temperature, 233-9 (and figs.), 309-10 


(tables) 

Terra rossa, 51, 66, 296, 297, 298-9 
(figs.) 

Tertiary earth movements, 3-12 (and 
figs.) 


Tertiary seas, 86, 87 (fig.) 

Tetovo, 78, 108, 114-15 

Teucrium, 269 

Thunder, tables of, 317-18 

Thunderstorms, 248, 250-3 (and fig.) 

Thymus, 269 

Tiat Island, 165, 166 

Titji Point, 186 

Tijesno, 154, 164, 165 

TikveS, 242, 244 

Timok, R., 8, 18, 98, 99, 100-2 (and 
figs.), 106, 107 

Timok, Beli, 100 

Tisa, R., 3, 15, 18, 37, 38, 41 

Tivat, 209, 214 

Tivat Bay, 206, 208, 209, 210 

Tkon, 162, 163 

Tojsti headland, 201 

Topalka valley, 119 (plate) 

Topla Bay, 206, 208, 209 

Toplica, R., 89, 96 

Topographical maps, 283-9, 291-2 

Town plans, 288-9, 295 

Transhumance, 268 

Traste Bay, 211 

Tratinska Cove, 167 

Tra, see Trogir 

Travnik, 82, 250 

Trebinje, 65, 176, 213, 214 

Trebisnjica, R., 66-7, 69 

TrebiZat, R., 61, 71, 260 (plate) 

Trebovac Pl., 83 

Treska, R., 19, 108 (plate), 111, 115, 116 

Treskavica, 46, 68, 70, 75, 81 

Tri Luke Cove, 163 

Tribunj, 151, 154 

Trieste, 145, 227 (fig.), 
230 (fig.), 231 (fig.) 

Trifolium, 269 

Triglav, 1, 24 (and plate), 29, 236, 273 

Trogir, 154, 170, 171, 176, 177 

Trogir Bay, 170, 182 


228 (fig.), 


INDEX 


Trogir Channel, 170 

Trogir Island, 170 

Troglav, 62 

Trpanj, 180, 181 

Trstenica Bay, 180 

Trstenik, 178, 180 

Trsteno, 204 

Trsteno Bay, 210 

Trsteno Point, 198 
Tschernosem, see Chernozem 
Tuéepi, 177 

Tun Mali Island, 156 

Tun Veli Island, 156, 159-60 
Tunny fishing, 137 

Turkey oak, 261 

Turnu Severin, 102, 106, 252 (fig.) 


Udovo, 226 

Uilica Mts., 59 

Ulcinj, 203, 211 (plate), 212, 214 
Uljan, 161 

Uljan Island, 121, 148, 149, 160-2 
Uljma, 40 

Umbelliferae, 2'70 

Una, R., 15, 53, 56, 73, 81-3 
Unac, R., 61 

Unie Island, 121 

Uvale, 48 


Valandovo, 118 

VaraZdin, 32, 34 

Vardar, R., 14, 19, 110, 113-15 (and 
figs.), 116-18, 220, 248, 274-5 

Vardarac wind, 220, 226 

VaroS, 82 

Vegetation, 256-77 (and figs.) 

Vegorritis, 115 

Vela Arta, 150-1 

Vela Arta Island, 164 

Velaluka, 197, 198, 199 

Velebit Channel, 133, 136, 151 (plate) 

Velebit, coasts of, 129-45 (and figs.) 

Velebit-Lika region, 47 (plate), 53, 55-6, 
57 (fig.), 243 

Velebit Mts., 47 (plate), 55, 59, 132, 
133, 143, 151 (plate), 228, 229 

Veles, 117 

Velez Planina, 68, 69 

Veli IZ, 160 

Velington, 195 

Veliki Drvenik Island, 170, 183 

Veliki Grad, 199, 200 

Veliki Pole Point, 1&9 

Verbascum, 269 

Veternica, R., 96 

Viburnum tinus, 259 

Vid, 175 

Vidova Gora, 185 

Viganj, 180 

Vinjerac, 133 


INDEX 


Vinkovci, 31 

Vinodol depression, 
(plate), 203 

Viola, 266 

Vir Island, 144-5, 149 

Virpazar, 213, 214 

Vis, 193, 194, 195, 227-31 (figs.), 241 

Vis Bay, 193, 195 

Vis Island, 170 (fig.), 193-5 

Visibility, 240-1 

Visoka, 193 

ViSegrad, 82 (plate), 83 (plate) 

Visniica, 174 

ViSnjica promontory, 174 

Vlasenica, 246 (fig.) 

Vilasina, 267 

Vilasi¢ Pl., 75 

Vlaska, 191 

Vodice, 151, 154, 165 

Voglu, 24 (plate) 

Vran, 105 

Vrana Lake, 20, 59, 148, 150, 164 

Vranica, 75, 81, 82 

Vranica Planina, 74 

Vranina Point, 198 

Vranja, 81 

Vranje, 96, 119 

Vranje-Morava basin, 98 

Vratna, R., 49 

Vratnik Pass, 133, 135 

Vratnik Point, 179, 181, 214 

Vrbanja, R., 82 

Vrbas, R., 15, 34, 38, 73; 81-3 

Vrbnik; 136, 137, 138 

Vrbovska, 190, 191, 192 

Vrele, 50, 51 (fig.), 58 (and plate) 

Vrgada, 163 

Vrgada Island, 163 

Vrh Gora, 155 

Vrhnika, 32 (plate) 

Vrhovina, 81-3 

VrSac, 35, 38 

Vrtaéa, 48 

Vrulja Bay, 169, 172, 173, 177 

Vrulje Cove, 158 

Vuéitrn-Mitrovica plain, 94 

Vukovar, 38 (plate) 


E35, 132; 1Sr 


Water supply, 254 

Weed flora, 269-70 
White-barked pine, 262 
White fir, 263 

Willow, 268 (plate) 
Winds, 225-33 (and figs.) 
Wych elm, 261 


Xanthium, 270 
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Zablace, 152 

Zadar, 121, 145, 147 (fig.), 148, 149 
(and fig.), 151 (fig.), 154, 156, 160, 
252 (fig.) 

Zadvorje, §5 (plate), 60, 68 (plate) 

Zaglav Point, 197 

Zagora, 53, 58—65 (and figs.), 70 (plates), 
146 

Zagorje Mts., 178, 181 

Zagreb, 134, 176, 239, 252 (fig.) 

Zajeéar, 99, 100 

Zalomska, R., 69 

Zamorski Point, 188 

Zaostrog Bay, 174 

Zapadna Morava, see Morava, Zapadna 

Zapuntel, 156 

Zara, see Zadar 

Zaravecchia, see Biograd 

Zaton Bay, 204, 213 

Zavala, 67, 213 

Zdrila Channel, 134 

Zemun, 41 

Zenica, 83 

Zeta, R., 53, 69, 72, 214, 235, 236 

Zidani Most, 31 

Zjat Mts., 179 

Zlarin Bay, 165 

Ziarin Island, 152, 165 

Ziatibor, 75, 80, 262 

Zlobin, 135 

Zmayjan Island, 165, 166 

Zoo-geographical maps, 292 

Zsotera marina, 270 

Zrmanja, R., 18, 53, 127, 134, 144 

Zrnovo, 199 

Zupa Zrnovnica, 259 

Zvekara, 48 

Zverinac, 160 

Zverinac Island, 160 

Zvijezda, 81 

Zvirinovié Island, 197 

Zvornik, 246 (fig.), 252 (fig.) 


Zdralovac Blato, 64 
drelac Strait, 162 
eden, 117 

Zepee, 83 

Zirje Island, 146, 165, 166-7 

Zrnovica Cove, 177 
rnovnica, R., 172 

Zrnovnica, 132 

Zukovica Mts., 178 
uljana, 178 

Zuljana Bay, 178, 180 

Zup Bay, 205, 206, 213 

Zut Channel, 159 

Zut Island, 146, 159 

Zuta Lokva, 60 (plate) 
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OBJASNIJENJE BOJAi ZNAKOVA. — 


Kvartar 
Neogen 


Slatkovodni Oligocen 





Paleogen 

Gornja Kreda 

Donja Kreda . 

Gornja i srednja Jura 

Donja Jura (Lijas) . 

Gornji isrednji Trijas 

Donji Trijas 

Trijaski roinaci i tufiti ( ftaniti) 
Parm -Crveni Peséari . 
Permo-Karbon . 


Karbon. 


PERVADES EET HEE? 


Paleozoik u opste (kristalasti Skriljcl !! grupe ). 





Kristalasti SKriljci ( | grupe). 





Graniti. 
Andezit i trahitske stene . 


Dijabaz . melafir. 





a 


Offolitske stene (Gabro i serpentin) 





fi 11.000. 000 
\} 
1] ee SS rn 9 
OBJASNJENJE ZNAKOVA 
LEGENDE 
VAROS PREKO Aerodrom Pi 
IN ee’ ul | xlase 
af wile avoessus °° i Aerodrome —— Route! xlasse 
= Morsxo pristaniste ee 
® vas He 10- 80.000 |= Port maritime ke i: 
: 
= > mrt « 
Varos 00 = 
© yi S-10.000]} =| ZELEZNICE — CHEMINS DEFER 
Ville ve 5 
5 Varesica bo 5 normalnog dvojnog xolosexa | Dréavna granica 
Bourg 2 5,000 ——— avoie double Frontiere d Etat 
| eae - ednog 
ane|| o Sled wine vole ; 
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Diabases et melaphyres. 


Gabbros et serpentines. 
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Po dosada abjavljenim podacima i po neobjav\jenim podacima Geoloskog Zavoda Univerziteta u Beogradu i Geoloskog Zavoda uZagrebu 
izradio Dr. KOSTA V.PETKOVIC 


Topografska osnova od Geodetskog Denerala S.P. BOSKOVICA. naéelnika Vojnog Geografskog Instituta 


Razmera : 1:1000000 Radena 1930-1931 godine - 


CARTE GEOLOGIQUE 
du ROVAUME de JUGOSLAVIE 


. Dressée d’aprés les documents publiés et les documents inédits de UInstitut géologique de l'Université de Beograd et 
ry de l'Institut géologique de Zagreb 
par D-r KOSTA V.PETKOVIC 








Base Topographique :Carte du Royaume de Jugoslavie du Général de Géodesie 
S.P.BOSKOVIG, chef de l'Institut Géographique Militaire. 





Echelle : 1:1000000. Executée en 1930-1931. 
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